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Information for the Reader

This technical report analyzes storm water-related elements associated with construction and
operation of the Montecito Ranch Project. The reader should note that refinement of the location of a
Circulation Element roadway (SA 330) between Montecito Road and SR 67 is included as a
Circulation Element change in the project description provided in the Montecito Ranch Project
Environmental Impact Report (EIR).

Because construction of this segment of the roadway is not anticipated as this time (buildout of the
roadway segment will be completed by another entity in the future), and does not comprise part of the
Montecito Ranch Project, this report does not contain analysis regarding the segment of SA 330 south
of Montecito Road. For readers interested in potential effects (all assessed as less than significant)
associated with the relocated road segment, please refer to Section 5.8.6, Extension of SA 330 Design
Scenario Alternative, of the EIR. In addition, Appendix Q, Modeling Required for Potential
Extension of SA 330, contains best management practices and requirements associated with this
roadway. When construction is contemplated, impacts will be confirmed. Construction of this
roadway would be completed by others.
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Storm Water Management Plan

For Priority Projects
{Major SWMP)

Project Name: MONTECITO RANCH
Permit Number (Land Development Projects): | TM 5250 RPL4
Work Authorization Number (CIP):
Applicant: MONTECITO RANCH, LLC
Applicant’s Address: 402 WEST BROADWAY, SUITE 2175

SAN DIEGO, CA 92101-3542
Plan Prepare By (Leave blank if same as STEVENS CRESTO ENGINEERING, INC.
applicant): 9665 CHESAPEAKE DR. #320

SAN DIEGO, CA 52123
Date: 09/07/06
Revision Date (If applicable): 01/15/08

The County of San Diego Watershed Protection, Storm Water Management, and Discharge
Control Ordinance (WPQO) (Ordinance No. 9424) requires all applications for a permit or
approval associated with a Land Disturbance Activity must be accompanied by a Storm Water
Management Plan (SWMP) (section 67.804.1). The purpose of the SWMP is to describe how the
project will minimize the short and long-term impacts on receiving water quality. Projects that
meet the criteria for a priority project are required to prepare a Major SWMP.

Since the SWMP is a living document, revisions may be necessary during various stages of
approval by the County. Piease provide the approval information requested beiow.

Does the SWMP
Project Review Stage need revisions?
YES NO

If YES, Provide
Revision Date

Instructions for a Major SWMP can be downloaded at http://www.co.san-
diego.ca.us/dpw/stormwater/susmp.html.

Completion of the following checklist and attachments will fulfill the requirements of a Major
SWMP for the project listed above.
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PROJECT DESCRIPTION

The proposed Montecito Ranch subdivision is a rural residential community consisting of 417
single-family residential lots in the community of Ramona, County of San Diego, California
(proposed Tract 5250). The project is bound by the Rancho Santa Maria line to the north-west,
Highway 78 to the north, and the project is generally west of Pine Street and north of Cedar
Street. The project contains 935 acres and is generally a portion of Sections 5,7,8,9, and 17,
Township 13 South, Range 1 East. Immediate surrounding land uses consist of semi-rural and
estate residential development {o the north, east, and south, and the Lemurian Fellowship
religious facility and orchards to the northwest. The Ramona Airport lies approximately 0.5 mile
south of the project site. The proposed subdivision will contain 434 lots: 417 single-family
residential Jots (20,000 square-foot minimum in size), a school site, 13 lots which include uses
for open space and drainage and infrastructure requirements, a park, a historic park site, and a
wastewater facility. Park and school permanent post-construction BMPs shall be required and
are to be determined by proposed developments/ developers at the building permit stage. The
project will be developed in two map units.

The rural type lots have a developed foot print which minimizes disturbance to the natural
environment, as well as minimizing the impervious surface area, by consolidating graded areas
and building areas at the extreme front of each lot adjacent to the public street. Public access to
open space will be provided through the incorporation of trail systems. Horses will be allowed
within Lots 1 through 30 in the eastern portion of the site and equestrian facilities will be
provided in the southern portion of the historic park site.

Table A Land Use by Planning Area

Table A summarizes land use by unit on an acreage basis. Off-site improvements conditioned to
this tentative map occur within existing public right-of way.

CHARTER
NO, OF RESIDENTIAL STREET " DEDICATED ) HISTORICAL TRAILS {INSIDE
SCHOOL
PLANNING ARBA | NO. OF LOTS | RESIDENTIAL | PEVELOPMENT | DEDICATION® HO’:A"COTS OPEN SPACE" PAR§ é";TE et | PARKSITE! wnﬁmgsn ROADWAY)
LoTs AREA' [AC) {ac) L {AC} { (AC} ILF)
{A5)
LINIT 1 240.00 243.00 1421 21.5 6.4 - — - — - —
UNIT 2 185.00 174.00 10B.1 17.7 5.7 - - - - - P
WITHIN PROJ_ BDRY_® 238 = 554.0 23 108 11.8 254 112435
TOTAL £34.00 417.00 250.2 §2.7 121 554.0 8.3 10.8 11.9 25.4 11243.5
FERGENT
20% 85% 0% N/A 10% & N
MEERVIOUS? 0% 0 CHANGE 2%
FERGENT OF SITE
CONVERTED TO
IMPERVIOUS 5.4% B.4% 0.0% 0.0% 0.0% 0.0%
SURFACES
NOTES!

' INCLUDES BRUSH MANAGEMENT AREA (20.52 AC. IN UNIT 1, 29.23 AC. IN UNIT 2, & 10.16 AC. WITHIN PROJ, BDRY.. TOTAL = 68.08 AC ); DOES NOT INCULDE PRIVATE ROAD EASEMENTS
?INCLUDES ROADWAY DEDICATIONS WITHIN LOTS 428 & 430 AND MONTEGITE RANCH ROAD WITHIN THIS ROW, TO BE CONSTRUCTED INDEPENDENTLY OF UNIT 1 AND UNIT 2
IPERGENT IMPERVICUS BASE UPON, “SAN DIEGD COUNTY HYDROLOGY MANUIAL, DPW FLOOD CONTROL SECTION: JUNE 2003"

*INCLUDES TRAILS PASSING THROUGH OPEN SPACE

% INCLUDES PRIVATE ROAD EASEMENTS WITHIN RES!DENTIAL DEVELQPMENT

® INCLUDES HCA MAINTENANCE LOTS, LOTS 79 & 322 USED FOR PRIVATE DETENTION BASINS, AND LOT 294 USED FOR A PUELIC SEWER PUMP STATION
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PRIORITY PROJECT DETERMINATION

Please check the box that best describes the project. Does the project meet one of the following

criteria?

PRIORITY PROJECT

YES

NO

Redevelopment within the County Urban Area that creates or adds at least 5,000
net square feet of additional impervious surface area

X

Residential development of more than 10 units

X

Commercial developments with a land area for development of greater than
100,000 square feet

Automotive repair shops

Restaurants, where the land area for development is greater than 5.000 square
feet

Hillside development, in an area with known erosive soil conditions, where there
will be grading on any natural slope that is twenty-five percent or greater, if the
development creates 5,000 square feet or more of impervious surface

b I o] B

Environmentally Sensitive Areas: All development and redevelopment located
within or directly adjacent to or discharging directly to an environmentally
sensitive area (where discharges from the development or redevelopment will
enter receiving waters within the environmentally sensitive area), which either
creates 2,500 square feet of impervious surface on a proposed project site or
increases the area of imperviousness of a proposed project site to 10% or more of
its naturally occurring condition.

Parking Lots 5,000 square feet or more or with 15 parking spaces or more and
potentially exposed to urban runoff

Streets, roads, highways, and freeways which would create a new paved surface
that is 5,000 square feet or greater

Limited Exclusion: Trenching and resurfacing work associated with utility projects are not
considered priority projects. Parking lots, buildings and other structures associated with utility
projects are subject to SUSMP requirements if one or more of the criteria above are met.

If you answered NO to all the questions, then STOP. Please complete a Minor SWMP for your

project.

If you answered YES to any of the questions, please continue.

The following questions provide a guide to collecting information relevant to project stormwater

quality issues. Please provide a description of the findings in text box below.

QUESTIONS COMPLETED | NA
1. | Describe the topography of the project area. X
2. | Describe the local land use within the project area and adjacent X
arcas.
3. | Evaluate the presence of dry weather flow. X
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QUESTIONS COMPLETED | NA

4. | Determine the receiving waters that may be affected by the project X
throughout the project life cycle (i.e., construction, maintenance
and operation).

5. | For the project limits, list the 303(d) impaired receiving water X
bodies and their constituents of concern.

6. | Determine if there are any High Risk Areas (municipal or X
domestic water supply reservoirs or groundwater percolation
facilities) within the project limits.

7. | Determine the Regional Board special requirements, including X
TMDLs, effluent limits, etc.

8. | Determine the general climate of the project area. Identify annual X
rainfall and rainfall intensity curves.

9. | If considering Treatment BMPs, determine the soil classification, X
permeability, erodibility, and depth to groundwater.

10. | Determine contaminated or hazardous soils within the project area. X

Please provide a description of the findings in the following box:

Topography and Land Use

The project area is composed of a variety of topographic features including relatively steep
slopes, rolling hills and relatively flat plains. The northemn and eastern portions of the site
senerally slope to the north and east and are comprised of rolling hills with some relatively steep
slopes and natural drainages that drain to Clevenger Canyon and Santa Ysabel Creek, a tributary
of the San Dieguito River. The southern and western portions of the site are comprised of rolling
hills to flat plain areas and generally slope to the south. This area drains to Santa Maria Creek,
also a tributary of the San Dieguito River.

The property has historically been used for agricultural purposes. Approximately 250 to 300
acres of the site have been disturbed for farming. Previous agricultural use is an oat hay crop
that failed due to the ongoing drought. An existing unoccupied ranch house is the only dwelling
on-site and will be preserved with the proposed Montecito Historical Park. Other existing site
features include rock outcroppings, isolated areas of “steep™ slopes and various biological

| features subject to RPO are located on the site.

Drv Weather Flows

The presence of dry weather flows at the project site will be kept to a minimum. Source Control
BMPs will be used to the Maximum Extent Practicable (MEP) in order to prevent polluted
runoff.

Hydrolegic Area Contribution

Montecito Ranch is located in the San Dieguito Watershed. This Watershed is tributary to the
San Dieguito River. The northeast 56 percent of the site is contained in hydrologic area Santa
Ysabel (905.5), hydrologic sub-area Boden (905.51), and the remaining southwest 44 percent 1s
contained in hydrologic area Santa Maria Valley (905.4), hydrologic sub-area Ramona (905.41).
The north and east portion of the existing site drains northerly through Clevenger Canyon and is
Tributary to Santa Ysabel Creek. The south and west portion of the site drains south to Santa
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Maria Creek. Storm runoff captured by numerous storm drain systems for this project will
discharge, after treatment (to the Maximum Extent Practicable (MEP) to be detailed by this
report), to the above described creeks in the above percentages. Site runoff within hydrologic
areas 905.41 and 905.51 are conveyed northwest via Santa Maria Creek and Santa Ysabel Creek
respectively. Ultimately these creeks, and others, confluence in the San Pasqual Valley and flow
southwest to Lake Hodges. Downstream of Lake Hodges, the San Dieguito River course
discharges flow to the Pacific Ocean at Del Mar. Off-site storm runoff historically conveyed
through the site will continue to pass through the project and not be detained or treated. The
runoff velocities will be reduced to existing value to the MEP. Overall, the project area
represents 0.4% of the watershed.

303(d) Status
According to the California Regional Water Quality Control Board, Water Control Plan for the

San Diego Basin (9), the Pacific Ocean at the mouth of the San Dieguito River (San Dieguito
Lagoon) is the outlet of the San Dieguito Watershed. Per the 2002 CWA 303(d) list, this outlet is
an impaired water body for elevated bacteria indicators. The outlet point is approximately 25
miles west of the project. Lake Hodges is also listed as an impaired water body, for color,
nitrogen, phosphorus and total dissolved solids. The lake is approximately 10 miles west of the
project. Due to the distance of the project from the water bodies and the fact that bacteria
impairment is mainly due to municipal sewer contamination as well as animal fecal
contamination, and that the nitrogen, phosphorus and total dissolved solids in Lake Hodges are
primarily from neighboring agricultural uses, the proposed Montecito Ranch Subdivision will not
be a contributor to the specific impairments listed. In addition, the Montecito Ranch Subdivision
comprises only approximately 0.4% of the San Dieguito Watershed.

The 303d list shows a low priority for developing a pollution control plan called a “Total
Maximum Daily Load (TMDL)” for this Water Body (The TMDL serves as the means to attain
and maintain water quality standards for the impaired water body).

High Risk Areas
There are no High-Risk Areas within the project limits.

Annual Rainfall and Rainfall Intensity Curves

Based on the County of San Diego Hydrology Manual, dated June 2003, the 6-hour and 24-hour
rainfall amounts for the site, during a 100-year storm, are approximately 3.5 inches and 6.0
inches, respectively.

Soil Characteristics

Soil Type — Hydrologic Soil Group D is assumed for all areas. Group D soils have very slow
infiltration rates when thoroughly wetted. Consisting primarily of clay soils with a high swelling
potential, soils with a high permanent water table, soils with clay pan layer at or near the surface,
and shallow soils over nearly impervious materials such as rock, Group D soils have a very slow
rate of water transmission.

There appear to be no hazardous or contaminated soils within the project area.




Complete the checklist below to determine if Treatment Best Management Practices (BMPs) are
required for the project.

No. CRITERIA YES | NO INFORMATION
1. | Isthis an emergency project X JIHYES, goto6.
If NO, continue to 2.

2. | Have TMDLs been established X |IfYES, goto 5.
for surface waters within the If NO, continue to 3.
project [imit?

3. | Will the project directly X |IfYES, goto5.
discharge to a 303(d) impaired If NO, continue to 4.
receiving water body?

4. i Is this project within the urban X If YES, continue to 5.
and environmentally sensitive IfNO, go to 6.
arcas as defined on the maps in
Appendix B of the County of
San Diego Standard Urban
Storm Water Mitigation Plan
for Land Development and
Public Improvement Projects?

5. | Consider approved Treatment X IfYES, goto 7.

BMPs for the project.

6. | Project is not required to Document for Project Files by
consider Treatment BMPs referencing this checklist.

7. | End

Now that the need for a treatment BMPs has been determined, other information is needed to
complete the SWMP.

WATERSHED
Please check the watershed(s) for the project.
O San Juan O Santa Margarita J San Luis Rey 0 Carlsbad
B San Dieguito O Penasquitos O San Diego O Pueblo San Diego
O Sweetwater 0 Otay 0 Tijuana
Please provide the hydrologic sub-area and number(s)
Number Name
905.51 Boden
905.41 Ramona




, Please provide the beneficial uses for Inland Surface Waters and Ground Waters. Beneficial Uses
| i can be obtained from the Water Quality Control Plan For The San Diego Basin, which is

‘ available at the Regional Board office or at
http://www.swrcb.ca.gov/rwgcbh9/programs/basinplan.html.

BENEFICIAL USES OF INLAND SURFACE WATERS {Hydrologic Unit 905.5x)

f?“: BENEFICIAL USE
[ 1,2 | Hydrologic | M | A 1 PG F PIR|R[B|IW]|]C|W]RI|[S
i Inland Surface Waters Unit Basin u G N R|IW]|R o] E E | A o] ! A P
Number NIR]I]DJO[R]S(W|[C|C]O|R]|L L R | W
c H 1 2 L M D D E N
l Santa Ysabel Creek 551 o L] L] [ [ [ [ ] .
Clevenger Canyon 551 @ L] » L] - [ ] - L] .
Sanla Maria Creek 541 ® [ ] LI [ ] [ ] [} -
Santa Maria Creek 532 « | @ | & | @ Q| e L4 L]
ti h Sanla Ysabel Creek 532l @ |0 | @] @ o| e . e | e
# Exisling Beneficial Use 1 Walerbodies are llsled mullipla limes if they cross hydrologlc area or sub area boundaries.
. O Potential Beneficial Use 2 Benehcial use deskgnations apply to all Inbutaries to the indicated walerbody, if not listed separataly.
X + Excepled From MUN {See Text)
]
BENEFICIAL USES OF RESERVOIRS & LAKES
i BENEFICIAL USE
- i M| A | PG| FI|R R|wW|C[(W|R|P
Reservoirs & Lakes pyarologic | Bl el n|r|w|r|e |E|Alo|T]A|o
£ N[rR|D|OJR|[S|C [C|R{L|LIR|W
L Number c Hi1 |[2|m|D|D]|E
Lake Hodges 521 @ | ® [ ] L ] o1 etle| e o | =
‘; ‘, 1 Fishing frem shore or toat permilted, bul olher waler contact recreational {REC-1) uses are prohibited.
?‘ ® Exisling Beneficial Use
b O Potenetial Beneficial Use
J‘ | BENEFICIAL USES OF GROUND \YWATERS
BENEFICIAL USE
Hydrologic |M| Al I | PjF |G
Ground Water ydrologic 1 W 20 1 Rl & 1w
Unit Basin nlelolols!r
Number cln
Santa Maria Valley HA 5.40
Ramona HSA 541l @ | @ | & | @
-
! Santa Ysabel HA 550| e

® Existing Bensgficial Usa
O Potential Beneficial Use
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POLLUTANTS OF CONCERN
Using Table 1, identify pollutants that are anticipated to be generated from the proposed priority
project categories. Pollutants associated with any hazardous material sites that have been
remediated or are not threatened by the proposed project are not considered a pollutant of

concern.

Table 1. Anticipated and Potential Pollutants Generated by Land Use Type

General Pollutant Categories

Freeways
m_.ﬁ—
P = potential

(1) A potentiai pollutant if landscaping exists on-site.
(2) A potential pollutant if the project includes uncovered parking areas.
(3) A potential pollutant if land use involves food or animal waste products.
(4) Including petroleum hydrocarbons.
(3) Including solvents.

Prio_rity Oxygen

Project . Heavy Organic | Trash & | Demanding | Qil& |Bacteria &

Categories Sediments | MNutrients | Metals | Compounds | Debris | Substances | Greage Viruses | Pesticides

Detached

Residential X X X X X X X
gvelopment ————— o]

Attached

Residential X X X pt) p@ P X

Development

Commercial

Development pt p p@ X p® X p® pé

>100,000 £

Automotive 9)(5)

Repair Shops X X X X

Restaurants X X X X

Hillside

Development X X X X X X
3!

Parking Lots X P X pi

Streets, ) ] -

Highways & X P X X X P X

Note: If other monitoring data that is relevant to the project is available. Please include as
Attachment C.



CONSTRUCTION BMPs

Please check the construction BMPs that may be used. The BMPs selected are those that will be
implemented during construction of the project. The applicant is responsible for the placement
and maintenance of the BMPs selected.

Silt Fence
Fiber Rolls

Desilting Basin

Gravel Bag Berm
Street Sweeping and Vacuuming Sandbag Barrier
Storm Drain Inlet Protection Material Delivery and Storage
Stockpile Management Spill Prevention and Control
Solid Waste Management Concrete Waste Management

Stabilized Construction Entrance/Exit Water Conservation Practices

Dewatering Operations Paving and Grinding Operations

Vehicle and Equipment Maintenance

Any minor slopes created incidental to construction and not subject to a major or minor
grading permit shall be protected by covering with plastic or tarp prior to a rain event, and
shall have vegetative cover reestablished within 180 days of completion of the slope and
prior to final building approval.

SITE DESIGN

To minimize stormwater impacts, site design measures must be addressed. The following
checklist provides options for avoiding or reducing potential impacts during project planning. If
YES is checked, it is assumed that the measure was used for this project. If NO is checked,
please provide a brief explanation why the option was not selected in the text box below.

OPTIONS YES | NO | N/A

Can the project be relocated or realigned to avoid/reduce impacts X
to receiving waters or to increase the preservation of critical (or
problematic) areas such as floodplains, steep slopes, wetlands, and
areas with erosive or unstable soil conditions?

Can the project be designed to minimize impervious footprint?

Conserve natural arecas where feasible?

Where landscape is proposed, can rooftops, impervious sidewalks,
walkways, trails and patios be drained into adjacent landscaping?

o B e P

For roadway projects, can structures and bridges be designed or
located to reduce work 1n live streams and minimize construction
impacts?

Can any of the following methods be utilized to minimize erosion
from slopes:

6.a. | Disturbing existing slopes only when necessary? X




6.b. | Minimize cut and fill areas to reduce slope lengths?

< | e

6.c. | Incorporating retaining walls to reduce steepness of slopes
or to shorten slopes?

p— ey

6.d. | Providing benches or terraces on high cut and fill siopes to X
reduce concentration of flows?

6.e. | Rounding and shaping slopes to reduce concentrated flow? X

6.f. | Collecting concentrated flows in stabilized drains and X
channels?

Please provide a brief explanation for each option that was checked N/A or NO in the following
box.

6d) No significantly high slopes.

If the project includes work in channels, then complete the following checklist. Information shall

be obtained from the project drainage report.

No.

CRITERIA

YES

NO

N/A

COMMENTS

1.

Will the project increase velocity or volume of
downstream flow?

If YES go to 5.

Will the project discharge to unlined channels?

If YES go 10 5.

het

Will the project increase potential sediment load
of downstream flow?

b I

Tf YES go to 5.

:l;

Will the project encroach, cross, realign, or
cause other hydraulic changes to a stream that
may affect upstream and/or downstream channel
stability?

»d

HYES goio 7.

Review channel lining materials and design for
stream bank erosion.

Co

ntinue to 6.

Consider channel erosion control measures
within the project limits as well as downstream.
Consider scour velocity.

Continue to 7.

Include, where appropriate, energy dissipation
devices at culverts. :

Continue to 8.

Ensure all transitions between culvert
outlets/headwalls/wingwalls and channels are
smooth to reduce turbulence and scour.

Co

ntinue to 9.

Include, if appropriate, detention facilities to
reduce peak discharges.

10.

“Hardening™ natural downstream areas to prevent
erosion is not an acceptable technique for
protecting channel slopes, unless pre-
development conditions are determined to be so
erosive that hardening would be required even in

Co

ntinue to 11.

10




No. CRITERIA YES | NO | N/A COMMENTS
the absence of the proposed development.

11. | Provide other design principles that are X | Continue to 12.
comparable and equally effective.

12. | End

SOURCE CONTROL

Please complete the following checklist for Source Control BMPs. If the BMP is not applicable
for this project, then check N/A only at the main category.

BMP YES [ NO | N/A
1. | Provide Storm Drain System Stenciling and Signage
l.a. | All storm drain inlets and catch basins within the project area shall have X
a stencil or tile placed with prohibitive language (such as: “NO
DUMPING ~ DRAINS TO THE PACIFIC OCEAN™) and/or graphical
icons to discourage illegal dumping.
1.b. | Signs and prohibitive language and/or graphical icons, which prohibit X
illegal dumping, must be posted at public access points along channels
and creeks within the project area.
2. | Design Outdoors Material Storage Areas to Reduce Pollution Introduction
2.a. | This is a detached single-family residential project. Therefore, personal X
storage areas are exempt from this requirement.
2.b. | Hazardous materials with the potential to contaminate urban runoff shall
either be: (1) placed in an enclosure such as, but not limited to, a
cabinet, shed, or similar structure that prevents contact with runoff or
spiliage to the storm water conveyance system, or {2) proiected by
secondary containment structures such as berms, dikes, or curbs.
2.c. | The storage area shall be paved and sufficiently impervious to contain
leaks and spills.
2.d. | The storage area shall have a roof or awning to minimize direct
precipitation within the secondary containment area.
3. | Design Trash Storage Areas to Reduce Pollution Introduction
3.a. | Paved with an impervious surface, designed not to allow run-on from X
adjoining areas, screened or walled to prevent off-site transport of trash;
or,
3.b. | Provide attached lids on all trash containers that exclude rain, or roof or X
awning to minimize direct precipitation.
4. | Use Efficient Irrigation Systems & Landscape Design
The following methods to reduce excessive irrigation runoff shall be
considered, and incorporated and implemented where determined applicable
and feasible.
4.a. | Employing rain shutoff devices to prevent irrigation after precipitation. X
4.b. | Designing irrigation systems to each landscape area’s specific water X
requirements.
4.c. | Using flow reducers or shutoff valves triggered by a pressure drop to X
control water loss in the event of broken sprinkier heads or lines.

11




BMP YES | NO | N/A
4.d. | Employing other comparable, equaliy effective, methods to reduce X
irrigation water runoff.
5. | Private Roads
The design of private roadway drainage shall use at least one of the following
5.a. | Rural swale system: street sheet flows to vegetated swale or gravel X
shoulder, curbs at street corners, culverts under driveways and street
Crossings.
5.b. | Urban curb/swale system: street slopes to curb, periodic swale inlets X
drain to vegetated swale/biofilter.
5.c. | Dual drainage system: First flush captured in street catch basins and X
discharged to adjacent vegetated swale or gravel shoulder, high flows
connect directly to storm water conveyance system.
5.d. | Other methods that are comparable and equally effective within the X
project.
6. | Residential Driveways & Guest Parking
The design of driveways and private residential parking areas shall use one at
least of the following features.
6.a. | Design driveways with shared access, flared (single lane at street) or X
wheelstrips (paving only under tires); or, drain into landscaping prior to
discharging to the storm water conveyance system.
6.b. | Uncovered temporary or guest parking on private residential lots may X
be: paved with a permeable surface; or, designed to drain into
landscaping prior to discharging to the storm water conveyance system.
6.c. | Other features which are comparable and equally effective. X
7. | Pock Areas X
Loading/unloading dock areas shall include the following.
7.a. | Cover loading dock areas, or design drainage to preclude urban run-on
and runoff.
7.b. | Direct connections to storm drains from depressed loading docks (truck
wells) are prohibited.
7.c. | Other features which are comparable and equally effective.
8. | Maintenance Bays X
Maintenance bays shall include the following.
8.a. | Repair/maintenance bays shall be indoors; or, designed to preclude
urban run-on and runoff.
8.b. | Design a repair/maintenance bay drainage system to capture all wash
water, leaks and spills. Connect drains to a2 sump for collection and
disposal. Direct connection of the repair/maintenance bays to the storm
drain system is prohibited. If required by local jurisdiction, obtain an
Industrial Waste Discharge Permit.
8.c. | Other features which are comparable and equally effective.
3. | Vehicle Wash Areas X
Priority projects that include areas for washing/steam cleaning of vehicles shall
use the following.
9.a. | Self-contained; or covered with a roof or overhang.
9.b. | Equipped with a clarifier or other pretreatment facility.
9.c. | Properly connected to a sanitary sewer.
9.d. | Other features which are comparable and equally effective.
10. | Outdoor Processing Areas X
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BMP YES | NO | N/A
Outdoor process equipment operations, such as rock grinding or crushing,
painting or coating, grinding or sanding, degreasing or parts cleaning, waste
piles, and wastewater and solid waste treatment and disposal, and other
operations determined to be a potential threat to water quality by the County
shall adhere to the following requirements.
10.a. | Cover or enclose areas that would be the most significant source of
pollutants; or, slope the area toward a dead-end sump; or, discharge to
the sanitary sewer system following appropriate treatment in accordance
with conditions established by the applicable sewer agency.
10.b. | Grade or berm area to prevent run-on from surrounding areas.
10.c. | Installation of storm drains in areas of equipment repair is prohibited.
10.d. } Other features which are comparable or equally effective.
11. | Equipment Wash Areas X
Qutdoor equipment/accessory washing and steam cleaning activities shall be,
11.a. | Be self-contained; or covered with a roof or overhang.
11.b. | Be equipped with a clarifier, grease trap or other pretreatment facility, as
appropriate
11.c. | Be properly connected to a sanitary sewer.
11.d. | Other features which are comparable or equally effective,
12. | Parking Areas
The following design concepts shall be considered, and incorporated and
implemented where determined applicable and feasible by the County.
12.a. | Where landscaping is proposed in parking areas, incorporate landscape X
areas into the drainage design.
12.b. | Overflow parking (parking stalls provided in excess of the County’s X
minimum parking requirements) may be constructed with permeable
paving,.
12.c. | Other design concepts that are comparable and equally effective. X
13. | Fueling Area X

Non-retail fuel dispensing areas shall contain the following.

13.a. | Overhanging roof structure or canopy. The cover’s minimum
dimensions must be equal to or greater than the area within the grade
break. The cover must not drain onto the fuel dispensing area and the
downspouts must be routed to prevent drainage across the fueling area.
The fueling area shall drain to the project’s treatment control BMP(s)
prior to discharging to the storm water conveyance system.

13.b. | Paved with Portland cement concrete (or equivalent smooth impervious
surface). The use of asphalt concrete shall be prohibited.

13.c. | Have an appropriate slope to prevent ponding, and must be separated

from the rest of the site by a grade break that prevents run-on of urban
runoff.

13.d. | At a minimum, the concrete fuel dispensing area must extend 6.5 feet
(2.0 meters) from the corner of each fuel dispenser, or the length at
which the hose and nozzle assembly may be operated plus I foot (0.3
meter), whichever is less.

Please list other project specific Source Control BMPs in the following box. Write N/A if there
are none and briefly explain.
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The project is designed to minimize the use of impervious areas. Approximately 13.4% of
the project area will be impervious. Streets have been designed to meet the minimum
widths. Landscaping of the slopes and common areas are incorporated into the pians.
The landscaping will consist of both native and non-native plants. The goal is to achieve
plant establishment expeditiously to reduce erosion. The irrigation system for these
landscaped areas will be monitored to reduce over irrigation. Also, riprap type energy
dissipaters wiil be placed at storm drain outfalls to reduce velocities.

For the residential portions of the development, BMPs will be integrated into site design
in the form of reduced impervious footprint of singie family lots and residential lawn
filtering flows from each lot. BMPs will be implemented in the form of biofiltration swales

routing flows on-lot prior to entering the private storm drain 'system.

TREATMENT CONTROL

To select a structural treatment BMP using Treatment Control BMP Selection Matrix (Table 2),
each priority project shall compare the list of pollutants for which the downstream receiving
waters are impaired (if any), with the pollutants anticipated to be generated by the project (as
identified in Table 1). Any pollutants identified by Table 1, which are also causing a Clean
Water Act Section 303(d) impairment of the receiving waters of the project, shall be considered
primary pollutants of concern. Priority projects that are anticipated to generate a primary
pollutant of concern shall select a single or combination of stormwater BMPs from Table 2,
which maximizes pollutant removal for the particular primary poliutant(s) of concern.

Priority projects that are not anticipated to generate a pollutant for which the receiving water is
Clean Water Act Section 303(d) impaired shall select a single or combination of stormwater
BMPs from Table 2, which are effective for pollutant removal of the identified secondary

pollutants of concern, consistent with the “maximum extent practicable” standard.

Table 2. Treatment Control BMP Selection Matrix

Pollutant of Treatment Control BMP Categories
Concern
Biofilters Detention | Infiltration | WetPondsor | Drainage Filtration Hydredynamic
Basins Basins®? Wetlands Inserts Separator
Systems®
Sediment M H H H L H M
Nutrients L M M M L M L
Heavy Metals M M M H L H L
Organic U U U M L M L
Compounds
Trash & L H U H M H M
Debris
Oxygen
Demanding L M M M L M L
Substances
Racteria U U H H L M L
Qil & Grease M M 0] U L H L
Pesticides U U U L L U L
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Polliant of Treatment Control BMP Categories
Concern
Biofilters Detention Infiltration | WetPondsor | Drainage Filtration Hydrodynamic
Basins Basins® Wetlands Inseris Separator
Systems®™
(1) Copermittees are encouraged to periodically assess the performance characteristics of many of these BMPs to update this
table.

(2) Including trenches and porous pavement.
(3) Also known as hydrodynamic devices and baffle boxes.

L: Low removal efficiency:

M: Medium removal efficiency:
H: High removal efficiency:

U: Unknown removal efficiency

Sources: Guidance Specifying Management Measures for Sources of Nonpoint Pollution in Coastal Waters (1993), National
Stormwater Best Management Practices Database (2001), Guide for BMFP Selection in Urban Developed Areas (2001), and
Caltrans New Technology Report (2001).

A Treatment BMP must address runoff from developed areas. Please provide the post-
construction water quality values for the project. Label outfalls on the BMP map. Qwgq is
dependent on the type of treatment BMP selected for the project.

Outfall | Tributary Area Q100 Qwao

(acres) (cfs) (cfs)
*

*NOTE: Treatment BMPs identified on Attachment D-1 have manufacturer’s treatment flow rate
capacities in excess of the anticipated flow rates received by each device during an 5™
percentile storm. Initial sizing calculations are provided in Attachment E and final calculations
shall be provided at the final engineering stage.

Please check the box(s) that best describes the Treatment BMP(s) selected for this project.

Biofilters

W Grass swale

O Grass strip

O Wetland vegetation swale
O Bioretention

Detention Basins
M Extended/dry detention basin with grass lining
0 Extended/dry detention basin with impervious lining

Infiltration Basins
O Infiltration basin
O Infiltration trench
0 Porous asphalt

O Porous concrete
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O Porous modular concrete block
‘Wet Ponds or Wetlands

00 Wet pond/basin {(permanent pool}
O Constructed wetland

Drainage Inserts (See note below)

00 Oil/Water separator

0 Catch basin insert

B Storm drain inserts (BIOCLEAN Inserts — Private
Roads Only)

O Catch basin screens

Filtration

= Media filtration (CLEARWATER Inserts — Public
Roads Only)

0 Sand filtration

Hydrodynamic Separator Systems
B Swirl Concentrator

O Cyclone Separator

O Baffle Separator

0 Gross Solids Removal Device

() Linear Radial Device

Inciude Treatment Datasheet as Attachment E. The datasheei COMPLETED | NO
should include the following:
1. Description of how treatment BMP was designed. Provide a X
description for each type of treatment BMP.
2. Engineering calculations for the BMP(s) X

Please describe why the selected treatment BMP(s) was selected for this project. For projects
utilizing a low performing BMP, please provide a detailed explanation and justification.

The following treatment control BMPs will be implemented to address water quality:
A. Detention Basins (DB)

B. Curb Inlet Filtration (CLEARWATER — Public Roads Only)
C. Curb Inlet Inserts (BIO-CLEAN — Private Roads Only)
D.Hydrodynamic Separator (VORTSENTRY)

E. Bio-Filters

The storm water treatment systems proposed for the project were chosen using a comprehensive
cost effective approach, making use of current Best Available Technology (BAT) and taking into
account installation and long term maintenance costs. Curb inlet inserts were chosen to treat
runoff from private streets due to their ease of maintenance, and their effectiveness at removing
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pollutants, including hydrocarbons and oil. It was determined, however, that for storm drain
systems receiving runoff from six or more curb inlets, a hydrodynamic separator is a more cost
effective choice for treatment. By utilizing hydrodynamic separators, the total number of
treatment units at the project can be minimized, thus simplifying maintenance events and
reducing long term maintenance costs. For treatment of runoff from the public right-of-way, a
curb inlet filtration device by Clearwater was chosen. Laboratory testing has shown this device
to be highly effective at removing total suspended solids (TSS), oil and grease, and dissolved
metals. It is also very easy to install and maintain. The County of San Diego has approved the
Clearwater device as a filtration BMP that can be used for treatment within the public right-of-
way.

For this report, specific manufacturer’s products are specified. These selections may be
substituted for equivalent systems, subject to approval of the County of San Diego, at Final
Engineering; as cost/availability may make an alternate a better choice. See Attachment D,
“Treatment BMP Location Map” for locations of all Treatment Control BMPs

Further discussion, calculations, and manufacturer’s specifications are presented as Attachment
“E”.

MAINTENANCE

Please check the box that best describes the maintenance mechanism(s) for this project.

SELECTED
CATEGORY YES | NO
First X
Second X
Third : X
Fourth X

Please briefly describe the long-term fiscal resources for the selected maintenance mechanism(s).

SECOND CATEGORY - Private Detention Basins (See Attachment D-1):
Mechanisms to Assure Maintenance:

1. BMP Maintenance Agreement with Easement and Covenant: An agreement will be

entered into with the County, which will function three ways:

(a) It will commit the land to being used only for purposes of the BMP;

(b) It will include an agreement by the landowner, to maintain the facilities in accordance
with the SMP (this obligation would be passed on to future purchasers or successors
of the landowner, as a covenant); and

(¢} It will include an easement giving the County the right to enter onto the land (and any

necessary adjacent land needed for access) to maintain the BMPs.

This easement and covenant will be recorded on or prior to the Final Map.
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Funding:

Developer would provide the County with security to substantiate the maintenance agreement,
which would remain in place for an interim period of 5 years. The amount of the security would
equal the estimated cost of 2 years of maintenance activities. The security can be a Cash Deposit,
Letter of Credit or other form acceptable to the County.

THIRD CATEGORY - On-Site Hydrodynamic Separators, On-Site Curb Inlet Inserts, and

Public Detention Basin (See Attachment D-1):

Mechanisms to Assure Maintenance:
1. Dedication of BMP to County: The developer would be required to dedicate the BMP
(and the property on which it is located) to the County. This could be an immediate
dedication, or for cases where the County would not want to assume responsibility for the
facility for some time (e.g., until after construction is completed), then an IOD could be
used instead.
2. County Maintenance Documentation: Where the County has assumed maintenance
responsibility, internal County program documentation would memorialize the required
maintenance.

Funding:

The primary funding mechanism will be a special assessment under the authority of the Flood
Control District. The assessment will be collected with property tax. Because this primary
funding mechanism will require substantial amount of time to establish and collect assessments,
a developer fee will be needed to cover the initial maintenance period of 24 months.

FOURTH CATEGORY - Curb Inlet Filtration Devices in the Public ROW (See
Attachment D-1):

Clearwater fiitration devices treat runoff from public Montecito Ranch Road. The two proposed
public roadways benefit the local community as a whole, not just the proposed subdivision, and
as a result, the Clearwater BMPs installed in those right-of-ways will be classified in
maintenance Category 4.

Mechanisms to Assure Maintenance:

1. Dedication of BMP to County: The developer would be required to dedicate the BMP
(and the property on which it is located) to the County. This could be an immediate
dedication, or for cases where the County would not want to assume responsibility for the
facility for some time (e.g., until after construction is completed), then an IOD could be
used instead.

2. County Maintenance Documentation: Internal County or Flood Control District
maintenance program documentation would memeorialize the required maintenance.

Funding:
A permanent source will be implemented; options include gas tax, TransNet, General Fund, or
new special taxes or fees.
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ATTACHMENTS

Please include the following attachments.

ATTACHMENT

COMPLETED

N/A

Project Location Map

Site Map

Relevant Monitoring Data

Treatment BMP Location Map

Treatment BMP Datasheets

ol lesllwi{@]les]

Operation and Maintenance Program for
Treatment BMPs

Q

Engineer’s Certification Sheet

e IS ES ElEet B b

Note: Attachments A and B may be combined.
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ATTACHMENT A

LOCATION MAP
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ATTACHMENT B

PROJECT SITE MAP
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ATTACHMENT C

RELEVANT MONITORING DATA

(NOTE: PROVIDE RELEVANT WATER QUALITY MONITORING DATA IF AVAILABLE.)
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DATA NOT AVAILABLE
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ATTACHMENT D

TREATMENT BMP LOCATION MAP
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ATTACHMENT "D-1" ’
TREATMENT BMP LOCATION MAP ,.../?/
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ATTACHMENT E

TREATMENT BMP DATASHEET

(NOTE: POSSIBLE SOURCE FOR DATASHEETS CAN BE FOUND AT

WWW.CABMPHANDBQOKS.COM. INCLUDE ENGINEERING CALCULATIONS FOR SIZING THE

TREATMENT BMP.)
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E-1A Detention Basins (DB)

Considering arid conditions in the region, it is not feasible to utilize Detention Basins/Wet Ponds
for treatment of Water Quality concerns as weli as peak flow regulation. As a result Detention
Basins are implemented within Montecito Ranch to regulate peak flow only.

DB are impoundments where the runoff is temporarily detained under quiescent conditions,
allowing sediment and particulates to settlie out via, “...an outlet structure that will cause the
runoff from most storms to pond in the basin. Following a storm these basins drain in about 24
to 72 hours and will be dry at all other times.” A conceptual schematic of a detention basin is
shown in Figure E-1. Detention devices remove litter from runoff and collect it for disposal; as
well as, settable solids, and total suspended solids (TSS).

Specific design information for each detention basin is presented at the end of this section and
within the Preliminary Drainage Study. Proposed fiow rates are higher than the existing flow
rate during the 100-year storm event. Proposed release rates from detention facilities have been
arithmetically regulated (reduced) as necessary to meet exiting flow rates at each node. This
provides a conservative approach, as the time of concentration of flows after ieaving the
detention facilities will be increased; further reducing the flow rate at the node points. As a
check of preliminary detention volumes, the “"Rationai Method Hydrograph Program” by Rick
Engineering Company, supplied by the County of San Diego, has been utilized to determine the
inflow hydrograph utilizing parameters at the iniet of each detention facility. Utilizing this
hydrograph in combination with the reduced release rate confirms the minimum storage
capacity for each detention basin to be less than the volume of storage provided. The difference
in the peak flow rate and control flow rate for each detention basin over the given time interval,
{See flowing graphs in this section), is the minimum storage volume necessary to control the
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Appropriate Appiications and Siting Constraints: Detention devices should be considered for
implementation wherever site conditions allow. One important sighting requirement is that
sufficient head is available so that water stored in the device does not cause a backwater
condition in the storm drain system, which wouid limit its capacity. A second sighting
requirement is that seasonally high groundwater is no higher than the bottom elevation of the
device for reasons described below.

Factors Affecting Preliminary Design: Detention devices should be designed to hold at least the
24-hour water quality volume. The maximum water level in the detention device should not
cause groundwater to occur under the roadway within 0.2 m (8 inches) of the roadway
subgrade. A flow-path-to-width ratio of at least 2:1 is recommended. Baffles or interior berms to
accommodate the geometry of the site can accomplish this ratio. See Section E-1B and Table E-2
of this report for Detention Volume calculations utilizing the Maximized Capture Urban Runoff
Volume per ASCE Manual of Practice No. 87, {1998]; as specified within the County of San Diego
Stormwater Standards, current edition. Additional information regarding outlet flow rates and
reguiation of proposed outiet flow rates to existing flow rates is presented within the Preiiminary
Drainage Study for: “Montecito Ranch TM 5250 RPL4."

Liners are not generally required for detention basins. Infiltration is permissible if the infiltrated
water does not surface in an undesirable place off-site or threaten the stability of a slope or
embankment down gradient of the basin. To protect groundwater quality and to ensure dry
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conditions for maintenance of unlined basins, the distance between the basin invert and
seasonally high groundwater should be at least 2 m (6 ft]. Where the groundwater is higher
than this, the basin should be provided with an impermeable liner. In no case should the
seasonally high groundwater be higher than the bottom eievation of the detention device to
prevent uplift of tanks or liners.

Discharge should be accomplished through a water quality outiet. An example is shown in
Figure E-2. A rock pile or rock-filied gabions can serve as alternatives to the debris screen. The
water quality outlet should be designed to empty the device within 24 to 72 hours. (The 24-
hour limit is chosen to provide adequate settling time; the 72-hour limit is chosen to minimize
the potential for mosquito breeding.] Because detention basins are not maintained for
infiitration, water loss by infiltration should be disregarded when designing the hydraulic
capacity of the outlet structure.

Public health and vector control authorities should be consuited to verify the acceptability of
detention basins and the maximum drawdown time allowed to avoid mosquito problems.

The inlet structure of the basin should be designed to divert the peak hydraulic flow {calculated
according to County procedures for flood routing and scour] when the basin is full.
Alternatively, an overflow structure sized according to these criteria can be provided in one of
the downstream walls or berms. A third aiternative is to include a flood control outlet in the top
of the water guality outlet. n this case, an additional outiet {riser or spillway) should be supplied
to prevent overtopping of the walls or berms. Entering flows shouid be distributed uniformly at
low velocity to prevent re-suspension of settled materials and to encourage quiescent
conditions.

The site must have sufficient area for a perimeter maintenance road and safe access to and from
the site from iocal roads. Basin side slopes must be shallow enough to permit tracked vehicles to
access the basin bottom for maintenance. Aiternatively, an access ramp should be provided.
Preliminary design factors for detention basins are summarized in Table E-1
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Table E-1 Summary of Detention Basin Design Factors

Description Appiications/Siting Preliminary Design Factors
Impoundments where the + Sufficient head to s Size to capture the 24-hr
water quality volume is prevent backwater water quality volume
temporarily detained condition in the » Flow-path-to-width ratio of at
Treatment Mechanisms: starm drain sysiem least 2:1 recommended

s Sedimentation s Seasonally high s Maximum water level should
s Infiltration {if basin groundwater below not cause groundwater to
unlined) basin invert occur under the roadway
Pollutants removed: s Consult public health within 0.2 m of the roadway
s Sediment and and vector control subgrade
particulates authaorities e Basin invert> 2 m above
s Litter

seasonally high groundwater
or else a impermeabie liner is
required

e Scour protection on inflow,
outfail and spillway

s Maintenance access [road
around basin and ramp to
basin invert)

s Upstream diversion channel
or pipe, downstream
overflow structure or flood
control outlet

» Discharge through a water
quality outiet with debris
screen [or equivalent)

s Qutlet design to empty basin
within 24 to 72 hrs

s Flows should enter at iow
velocity

E-1B Project Specific Detention Basins Analysis

Development will increase peak discharge during the 100-year storm event within Basins S100,
N100, and N600/700. Resuitantly, these regional basins contain detention facilities to limit
runoff to existing levels.

Considering this project is in a preliminary stage, in support of the Tentative Map at a
discressionary level, final detention calculations are not appropriate at this time. Resuitantly,
final detention basin routing will occur at final engineering, this study provides preliminary
caiculations for required detention based upon County criteria (see “CRITERIA” below). Detailed
calculations, utilizing preliminary hydrograph routing, for each detention basin designed for the
project are provided at the end of this section. The following section checks the detention
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capacity for satisfaction of water quality objectives utilizing the ASCE maximum capture
approach and compares the maximum capture volume to capacity provided by the project
design.

Post-Construction Water Quality Flows (for Detention Basins])

The following calculations represent an application of the Maximized Capture Urban Runoff
Volume {ASCE Manual of Practice No. 87, {1998); Per the County of San Diego Ordinance No.
9426 [W.S.). Computations for the maximized capture urban runoff voiume utilize the local
values from County of San Diego 85" percentile, six hour storm. Excerpts from the ASCE
Manual of Practice No. 87 appear at the end of this section.

item C below represents total project detention requirements. Attachment D contains the BMP
Map which identiftes detention basin locations. Calculations for each detention basin indicating
provided detention volume are at the end of Attachment E. Detention basin calculations
demonstrate the volume of storage provided is in excess of required volume; based upon the
ASCE method {see ltem C). All project discharge shall be treated through the BMPs treatment
train shown on the BMP map. Once treated and detained runoff will be_discharged to existing
naturally vegetated flow paths; serving as further bio filtration. Flow rates from proposed
development will be attenuated and balanced by limiting outlet flows in an effort to balance
overall post construction runoff flow rates to existing levels {to the MEP).

Table E-2 Post-Construction Water Quality Flows {for Detention Basins)

A. Imperviousness — Composite

Developed Pads ~ 243.9 Ac @ 20%imp (73.0%) = 0.1461
Community Park ~ 8.3 Ac @ 10%imp ({2.5%) = 0.0025
Charter School ~ 128Ac @ 80%imp (3.8%) = 0.0307
Community Site ~ 2.5 Ac @ 85%imp (0.7%) = 0.0064
Developed Roads ~ 39.2Acon-site @ 95%imp (11.7%) = 0.1115
Montecito Ranch Road = 27.2Ac ® 90%imp [8.1%) = 0.0733

Disturbed Ground Sub Total 333.9 Ac
1=0.3705

B. Max. Capture Urban Runoff Volume (Total Site Reguirement)
Refer to the ASCE manual at the end of this section for definitions of variabies and

equations.
i. C = 0.858(0.3705)°-0.78 (0. 3705)* + 0.774 {0. 3705} + 0.04
C = 0.2633
2. Po = [a«c)Py a=1.582 (24 hr drain time)
P,=0.83in
P, = (1.582){0.2633){0.83)=0.3458 in
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3. Vol = Pgpun {0.0833 AceFt] A
Acelin

0.3458 {0.0833)(333.9) =9.62 Ac-Ft

i

Vol

N

Total Project Detention Reguirements

Il

Vol 9.62 Ac « Ft required
Vol 18.6 Ac = Ft provided
Factor Of Safety (F.O.S.) = 1.9

CRITERIA: utilizing methodology presented within, “San Diego County Drainage Design
Manual; May 2005" and “Stormwater Management in small watersheds -~ Detention Storage to
Reduce Peak Flows dated: September 1993 & April 1996™

LIMIT RUNOFF TO EXISTING LEVELS

GENERATE RATIONAL METHOD PEAK FLOW

GENERATE INFLOWY HYDROGRAPH UTILIZING “"RATHYDRO"

PRELIMINARY DETENTION BASIN ROUTING FOR CALCULATING STORAGE
VOLUME REQUIRED AND VERIFICATION OF STORAGE VOLUME PROVIDED

P WN =

1. LIMIT RUNOFF TO EXISTING LEVELS: proposed release rates from detention facilities have
been attenuated and balanced (reduced} by limiting outlet flows from detention basins, to
balance overall post construction runoff flow rates, toc existing leveis, as necessary to meet
exiting flow rates for each regional basin S100, N100, AND N60G/700. Therefore, existing
downstream drainage facilities will not see an increase in peak flow from the developed site.

2. GENERATE RATIONAL METHOD PEAK FLOW: {SEE CEQA PRELIMINARY HYDROLOGY/DRAINAGE
STUDY MONTECITO RANCH, TM 5250 RPL4, COUNTY OF SAN DIEGO, DATED JUNE 30, 2006).

3. GENERATE INFLOW HYDROGRAPH UTILIZING “RATHYDRQO": the “Rational Method
Hydrograph Program” by Rick Engineering Company. suppiied by the County of San Diego, has
been utilized to determine the developed “inflow” hydrograph, utilizing parameters at the
outfall points for each regional basin S100, N100, AND N600/700. The parameters for the
inflow hydrograph are the Rational Method weighted runoff coefficient, time of concentration,
peak flow, six hour precipitation and overall basin area; all calculated for the developed
condition.

4. PRELIMINARY DETENTION BASIN ROUTING FOR CALCULATING STORAGE VOLUME
REQUIRED: overall project detention requirements are determined following the methods
outiined in the County design manuals referenced above; criteria. Overall detention storage is
developed using "Single Hydrograph Procedures” outlined within, “Stormwater Management in
small watersheds — Detention Storage to Reduce Peak Flows dated September 1993 & April
1996." Utilizing these methods for the Regional Basins, the inflow hydrograph {item 3 above} is
plotted against the outflow hydrograph and the area between the two hydrographs is
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P,

premry

calculated; overall detention requirement. Release rate results will be on the shown on the Final
Map to assure runoff will not exceed the existing levels. Runoff generated from open space
areas (run-on) to the project will not be detained and will pass through the project in natural
opert channels, as is the existing condition.
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E-2 Curb Inlet Filtration [CLEARMN/ATER)

Clearwater Curb Inlet Fiitration Units will be utilized to treat runoff from public right-of-ways.
These units have been approved by the County of San Diego as an acceptable filtration BMP.
The Clearwater units treat “first flush” {Qg) minor storms and allow bypass of the filter for large
storm events. The Clearwater filtration system consists of three separate screens that filter out
large debris and trash, three chambers that settie out suspended solids, a suspended adsorbent
boom to remove oil and petroleum products in the first chamber, and a media filter as the final
step in the treatment train, used to remove smaller particulates and dissolved metais. Laboratory
testing has shown that the Clearwater units provide removal rates of 97% for total suspended
solids {TSS), 86% for oil and grease, 81% for lead, and 83% for zinc. These units will remove
poilutants to the MEP, prior to release to the natural bio-swales within open space areas. Refer
to the end of this section for product specifications.

» Design Criteria: Clearwater units, identified on the BMP map within Attachment D,
will treat runoff generated from drainage roadway basins.

a) Manufacture’s Specifications for the Clearwater units show a filtration capacity of 0.46
cfs. See specification at the end of this section.

b} Based upon County of San Diego, Storm Water Standards, flow based BMPs are
required to treat the first 0.2in/hr of runoff. Therefore, these units can treat flows
from tributary areas up to 2.42 acres {A = Qg/(I*C} = 0.46 cfs/{0.2in/hr][0.95) = 2.42
Acres). 18 Clearwater units will be utilized to treat runoff from approximately 24
acres of roadway basin, resuiting in an average of 1.33 acres/unit. Therefore,
Clearwater units have the ability to treat all rcadway runoff with excess capacity.

¢} Manufacture criteria are presented at the end of this section documenting removal
levels and specific water control device information.

Appropriate Applications and Siting Constraints. There are no unique siting criteria. The
Clearwater Curb Inlet Filtration units can be installed in any standard sized curb inlet.

Vector Control: As indicated in the attached manufacturer’s information, vector control is not a

problem with the Clearwater units. The unit has been designed to slowly drain out the bottomn
so no standing water remains after a storm event.
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E-3 Curb Inlet Inserts [BIOCLEAN]}

Curb inlet inserts: Inserts will be located within curb inlets where storm drain systems are not
tributary to a hydrodynamic separator. These inserts will treat runoff generated from roadways
prior to release into natural open space areas.

inserts have historically proven to provide low levels of heavy metal removai. However, current
Best Available Technology (BAT) in curb inlet inserts utilizing Bio-Clean’s "California Curb Shelf
Basket” with Bio-Sorb Oil Absorbing Polymers have been shown to have medium to high heavy
metal removal rates {Chromium, Lead, Copper, Iron, Aluminum, Zinc, and Nickel) See Figure E-3
and E-4 below. See Figure E-5 for laboratory testing results of pollutant removal efficiencies.

Inserts treat “first fiush” (Qg minor storms and allow bypass of the filter for iarge storm events.
Additionally, inserts remove hydrocarbons, oil, and petroleum products and assist in further
removal of heavy metals which may escape non-structural good housekeeping practices, thus
removing pollutants from on-site runoff prior to release into the Municipal Storm Drain to the
MEP.

¥ Design Criteria: Catch basin inserts, identified on the BMP map within Attachment D
will treat runoff generated from drainage roadway basins.

a) Manufacture’s Specifications for the Curb Inlet Skimmer inserts show a minimum
filtration capacity of 5.28 cfs for the fine screen at the bottom of the basket. See
specification at the end of this section.

b) Based upon County of San Diego, Storm Water Standards, flow based BMPs are
required to treat the first 0.2in/hr of runoff. Therefore these inserts can treat flows
from tributary areas up to 27.8 acres {Qp= 5.28 cfs/{0.2in/hr})[0.95) = 27.8 Acres}. The
largest roadway basin served by filters is approximately 3 acres. Resultantly, identified
curb inlets have the ability to treat all roadway runoif with excess capacity.

¢} Manufacture criteria are presented at the end of this section.

Figure E-3 Example of Curb Inlet Basket

For Use In Deeper
Catchbasins

The Round Baskst
Optimizes the Fit
Through the Manhole

Coarse Sieve Screen

Medium Sieve Screen

Fine Sieve Screen Filtration and

Water Flow
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INC.
THE CALIFORANLA CURB SHELF BASKET WATEHR CLEANSING SYSTEM
HKGH CAPACITY CURE INLET BASKET

The Curb Shetf Basiet Shelf Wizter Cleaning Systemn

| ROUND CANISTER 1N SCUARE BASIN |

Figure E-4 Example of Curb Inlet Basket
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Table E-3 Curb Inlet Inserts {(BIOCLEAN) Design Factors

| : Description Applications/Siting Preliminary Design Factors
Treatment structure (filter) » Adaptable to all curb e treat "first flush” [Qg} minor
installed within curb intets inlets storms
re including hydrocarbon storm e Minor storm runcff flows
‘ ; booms and filter basket with w .
through sorbent “storm boom

g;aednl;ﬁ;esdijgzr\;gg sizes of hydrocarbon booms placed over

l-w . the outlet to removes

L Treatrment Mechanisms: hydrocarbons and heavy metals
(. s "Curb Inlet Basket”,
with hydro carbon
¢ “storm booms

= system is modular; consists of
standard units

Pollutants removed:

s Sediment and

particulates

s Nutrients

s litter

s  Hydrocarbons, Qil,

Grease

*  Medium to high heavy
metal removal rates
[Chromium, Lead,

! Copper, lIron,
t Aluminum, Zincg, and
Nickel
£ +» Organics
i
LAB TEST RESULTS-RUNOFF WATER SAMPLES
. COLLECTED AT LONGO TOYQTA
; BETWEEN 09/23/02 AND 11/07102
L (BIO CLEAN FILTERS)
TESTING BY ABN ENV. LABS.,I SOUTH EL MONTE, CA
DETECTION TEST 4 TEST 2 TEST 3 TEST 4
No FOLLUTANT Limry HOD FILTER ACFTER 1 WEEK\WFILTER | AFTEIR 3 WEEKS WFILTER J\FiER SWEEKS WIFILTER|
) mof L] meil mgA et

1 |ow acresse 270 192.00 <27 20.00 850

2 lzoap 17.00 162.00 165.00 151.00 105.00
! 3 [CHROMIUM .05 0.47 <0.05 <005 <0.05
l _' 4 lean 0.10 1.50 0.40 <a.10 . <010

5 |COPPER 0.05 1.90 013 0,08 2,41
i 6 |IRON ] 0.5 210.00 370 1.03 125
B 7 |aLuminuts ‘020 103.60 199 1.20 .80
- 8 laine 6.10 13.70 140 0.34 a.78
. 8 |NICKEL 0.10 0.70 0.30 <010 015

Gt OLEATEL o
PR R e

-'- “"” J‘ -l £ -ILI-’\\’ larb \
JTORMW}‘ TER FILTRATION SYSTEMS

(760) 433-7640 FAX (760Q) 433-3176
SAUES & SEAVTT 1 INFORMATION

Figure E-5 Laboratory Results-Suntree Technologies (\Wet Vault and
Filters utilizing hydrocarbon “Storm Booms”)
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E-4 Hydrodynamic Separators [VORTSENTRY)

Hydrodynamic Separator; Vortechnics Vortsentry hydrodynamic separators will be utilized to
treat runoff from private streets within the development. These devices will treat runoff
generated from roadways prior to release into natural open space areas.

Vortechnics Vortsentry has been designed to remove 80% of total suspended solids {TSS} with
an average particle size of 110 microns. The device is also effective at removing trash and free
floating oil and grease. Laboratory testing resuits have been attached at the end of this section.

» Design Criteria; Vortechnics Vortsentry units, identifled on the BMP map within
Attachment D wiil treat runoff generated from drainage roadway basins.

d) Manufacturer's Specifications for the Vortsentry units show a filiration capacity of
1.77 cfs. See specification at the end of this section.

e) Based upon County of San Diego, Storm Water Standards, flow based BMPs are
required to treat the first 0.2in/hr of runcff. Therefore, these units can treat flows
from tributary areas up to 9.3 acres (Qg= 1.77 cfs/[{0.2in/hr){0.95) = 9.3 Acres]. The
largest roadway basin served by filters is approximately 7.2 acres. Resulitantly,
Vortsentry units have the ability to treat all roadway runoff with excess capacity.

f} Manufacture criteria are presented at the end of this section.
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E-5 Bio-Filters

Bio-Fiiters for Montecito Ranch are existing vegetated / sparsely vegetated open space drainage
courses and act as a final fiitering of project runoff after flows have been treated by the
structural treatment facilities identified within Sections E-1 and E-4 above. However, single-
family residential landscaping can act as biofiltration and will be present on each lot
Undisturbed land in its existing vegetated state acts as additional bio-filtration for the runoff
generated from the project. As a result of flows having been treated by structural treatment
facilities, detailed above, existing biofiltration is being identified herein to demonstrate
additional mitigation for the development of Montecito Ranch; prior to storm runoff ieaving the
project. Resultantly, as structural treatment does not rely on Bio-Filters, no calculation or design
locations are appropriate.

Bio-filtration swales are vegetated channels that receive directed flow and convey storm water.
Bio-filtration strips, also known as vegetated buffer strips, are vegetated sections of land over
which storm water flows as overland sheet flow. A schematic iliustration of a bio-filter is shown
in Figure E-6.

Pollutants are removed by filtration through the grass, sedimentation, adsorption to soil
particles, and infiltration through the soil. Swales and strips are mainly effective at removing
debris and solid particles, although some dissolved constituents are removed by adsorption into
the soil.

The majority of proposed biofiltration will occur on the single-family iots prior to capture by the
Public Storm Drain System. Additionally, down stream of the outlet of the detention basins
(post treatment) final bio-filtration will occur; outside the developed areas and outside project
lands requiring resource protection.

Appropriate Applications and Siting Constraints: Swales and strips should be considered
wherever site conditions and climate ailow vegetation to be established and where flow
velocities are not high enough to cause scour. Even where strips cannot be sited to accept
directed sheet flow, vegetated areas provide treatment of rainfall and reduce the overall
impervious surface. Preliminary design factors for detention basins are summarized in Table E-1.
grass picnic areas). “California Best Management Practices, Development Handbook”, in which
swales are not numerically calculated, gives guidelines and recommends the swales to be not
less than 100 feet in length. See Attachment D, BMP Map for location of Bio-swales.
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Plan View

\I \/ \l; "-,-'f
e —— | vegetaled Swale Qeeobesceceons -

"".‘.'-"\ f J,__:_

[ A A A A

Drain Outlet [

Cross Section
Dratn Qutlet
Vagelalad Swala

Figure E-6 Example of Bioilter {Schematic)

Table E-4: Summary of Bio-filtration Design Factors (Strips And Swales)

Description

Appilications/Siting

Preliminary Design Factors

Swales are vegetated channels
that receive and convey storm
water.
Strips are vegetated buffer strips
over which storm water flows as
sheet flow.
Treatment Mechanisms:
s Filtration through the
grass
e Sedimentation
s  Adsorption to soil
particles
¢ Infiitration

Pollutants removed:
+ Debris and solid particies

¢ Some dissolved
constituents

s Site conditions
and climate
allow vegetation
to be established

*  Fiow velocities
not high
enough to cause
scour

e Swalessizedasa
conveyance system {per
County flood routing and
scour procedures)

= Swalessizedasa
conveyance system {per
County flood routing and
scour procedures)

+ Swale water depth as
shallow as the site will
permit

e Strips sized as long (in
direction of flow) and fiat as
the site allows

»  Sirips should be free of
gullies or rills

s No minimum dimensions or
slope restrictions for
~ treatment purposes

s Vegetation mix appropriate
for climates and location
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DETENTION BASIN CALCULATIONS
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PATIONAL METHOD HYDRCOGRAPH PROGRAM

COPYRIGHT 1992, 2001 RICK ENGINEERING COMPANY

RUN DATE 6/17/2004

HYDROGRAPH FILE NAME Text1
TIME OF CONCENTRATION 15 MIN.
6 HOUR RAINFALL 3.3 INCHES
BASIN AREA 4578 ACRES
RUNOFF COEFFICIENT 0.45

PEAK DISCHARGE 91.2 CFS

TIME (MIN) =
TIME (MIN) =
TIME (MIN) =
TIME (MIN) =
THME (MIN) =
TIME (MIN) =
TIME {MIN) =
TIME (MIN} =
TIME (MIN) =
TIME (MIN) =
TIME (MIN} =
TIME (MIN) =
TIME {MIN) =
TIME (MIN) =
TIME (MIN) =
TIME (MIN) =
TIME (MIN) =
TIME (MIN) =
TIME (MIN) =
TIME (MIN) =
TIME (MIN) =
TIME (MiN) =
TIME (MIN) =
TIME (MIN) =
TIME (MIN) =
TIME (MIN) =

0
15
30
45
60
75
90
105
120
135
150
165
180
195
210
225
240
255
270
285
300
315
330
345
360
375

DISCHARGE (CFS)

‘DISCHARGE (CFS})

DISCHARGE (CFS)
DISCHARGE {CFS)
DISCHARGE (CFS)
DISCHARGE (CFS)
DISCHARGE (CFS)
DISCHARGE (CFS}
DISCHARGE (CFS)
DISCHARGE (CFS)
DISCHARGE (CFS)
DISCHARGE (CFS)
DISCHARGE (CFS)
DISCHARGE (CFS}
DISCHARGE (CFS)
DISCHARGE {CFS)
DISCHARGE (CFS)
DISCHARGE (CFS)
DISCHARGE (CFS)
DISCHARGE (CFS)
DISCHARGE (CFS)
DISCHARGE {CFS)
DISCHARGE {CFS)
DISCHARGE (CFS)
DISCHARGE (CFS)
DISCHARGE (CFS)

73
6.1
53

o

4.
4.
0
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RATIONAI METHOD HYDROGRAPH PROGRAM
COPYRIGHT 1992 2001 RICK ENGINEERING COMPANY

RUN DATE 6/17/2004

HYDROGRAPH FILE NAME Text1
TIME OF CONCENTRATION 14 MIN,
6 HOUR RAINFALL 3.3 INCHES
BASIN AREA 84.01 ACRES
RUNOFF COEFFICIENT 0.42

PEAK DISCHARGE 160.9 CFS

TIME (MIN) =
TIME (MIN) =
TIME (MIN) =
TIME (MIN) =
TIME (MIN) =
TIME (MIN) =
TIME (MIN) =
TIME (MIN) =
TIME (MIN)
TIME (MIN)

TIME (MIN)
TIME (MIN)
TIME (MIN)
TIME (MIN)
TIME (MIN)
TIME (MIN)
TIME (MIN)
TIME (MIN) =
TIME (MIN) =
TIME (MIN} =
TIME (MiN} =
TIME (MIN) =
TIME (MIN) =
TIME (MIN} =
TIME {MiN) =
TIME {MIN) =

LI T I | O | 1}

0
14
28
42
56
70
84
98
112
126
140

= 154

168
182
196
210
224
238
252
286
280
294
308
322
338
350
364
378

DISCHARGE (CFS)
DISCHARGE (CFS)
DISCHARGE (CFS)
DISCHARGE (CFS) =
DISCHARGE (CFS) =
DISCHARGE (CFS) =
DISCHARGE (CFS) =
DISCHARGE (CFS) =
DISCHARGE (CFS) =
DISCHARGE (CFS) =
DISCHARGE (CFS) =
DISCHARGE (CFS) =
DISCHARGE {CFS) =
DISCHARGE {CFS) =
DISCHARGE (CFS) =
DISCHARGE {CFS) =
DISCHARGE {CFS) =
DISCHARGE {CFS) =
DISCHARGE {CFS) =
DISCHARGE {CFS) =
DISCHARGE {CFS) =
DISCHARGE {CFS) =
DISCHARGE (CFS) =
DISCHARGE (CFS) =
DISCHARGE (CFS) =
DISCHARGE {CFS) =
DISCHARGE (CFS) =
DISCHARGE (CFS) =

Iowu

0
6.9
7.3
7.5
8
8.3
8.9
9.2
10
10.5
11.6
12.3
14.1
15.3
18.7
213
313
411
160.9
251
16.8
1341
11
9.6
8.5
7.7
7.1
0
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RATIONAL METHOD HYDROGRAPH PROGRAM
CCPYRIGHT 1992, 2001 RICK ENGINEERING COMPANY

RUN DATE 6/17/2004

HYDRCGRAPH FILE NAME Texti
TIME OF CONCENTRATION 18 MIN.
6 HOUR RAINFALL 3.3 INCHES
BASIN AREA 59.34 ACRES
RUNOFF COEFFICIENT 0.44

PEAK DISCHARGE 995 CFS

TIME (MIN) =
TIME (MIN) =
TIME (MIN) =
TIME (MIN) =
TIME (MIN) =
TIME (MIN) =
TIME (MIN) =
TIME (MIN} =
TIME (MIN) =
TIME {MIN) =
TIME (MIN) =
TIME (MIN) =
TIME (MIN) =
TIME (MIN) =
TIME (MIN) =
TIME (MIN) =
TIME (MIN) =
TIME (MIN) =
TIME (MIN) =
TIME (MIN) =
TIME (MIN) =
TIME (MIN) =

0
18
36
54
72
g0
108
126
144
162
180
198
216
234
252
270
288
306
324
342
360
378

DISCHARGE (CFS) = 0

DISCHARGE {(CF5}
DISCHARGE (CFS)
DISCHARGE (CF5}
DISCHARGE {(CF5}
DISCHARGE (CFS)
DISCHARGE (CFS)
DISCHARGE (CF5}
DISCHARGE (CFS}
DISCHARGE (CFS}
DISCHARGE (CFS})
DISCHARGE {CFS}
DISCHARGE {CFS)
DISCHARGE (CFS)
DISCHARGE (CFS)
DISCHARGE (CFS)
DISCHARGE (CFS)
DISCHARGE (CFS)
DISCHARGE (CFS)
DISCHARGE (CFS)
DISCHARGE (CFS)
DISCHARGE (CFS)

L I I 1 T (A 1§

5.2
5.6
5.8
6.3
6.6
7.3
7.7
8.9
9.6
11.8
13.4
19.7
276
59.5
15.8
10.6
8.3
6.9
6
54
0
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RATIONAL METHOD HYDROGRAPH PROGRAM
SOPYRIGHT 1992, 2001 RICK ENGINEERING COMPANY

RUN DATE 6/17/2004

HYDROGRAPH FILE NAME Tex!1
TIME OF CONCENTRATION 19 MIN.
6 HOUR RAINFALL 3.2 INCHES
BASIN AREA 34.66 ACRES
RUNOFF COEFFICIENT 0.45

PEAK DISCHARGE 58.3 CFS

TIME (MIN)
TIME (MIN)
TIME (MIN)
TIME (MIN)
TIME (MIN)
TIME (MIN)
TIME (MIN)
TIME (MIN)
TIME (MIN)
TIME (MIN)
TIME (MIN)
TIME {MIN}
TIME (MIN)
TIME (MIN)
TIME (MIN)
TIME (MIN)
TIME (MIN)
TIME (MIN)
TIME {MIN)
TIME {MIN)
TIME (MIN)

0
19
38
57
76
85
114
133
152
171
190
209
228
247
266
285
304
323
342
381
380

DISCHARGE (CFS)
DISCHARGE (CFS)
DISCHARGE (CFS)
DISCHARGE (CFS) =
DISCHARGE (CFS) =
DISCHARGE (CFS) =
DISCHARGE (CFS) =
DISCHARGE (CFS) =
DISCHARGE (CFS) =
DISCHARGE (CFS) =
DISCHARGE (CFS) =
DISCHARGE {CFS) =
DISCHARGE {CFS) =
DISCHARGE (CFS) =
DISCHARGE (CFS) =
DISCHARGE (CFS) =
DISCHARGE (GFS) =
DISCHARGE (CFS) =
DISCHARGE (CF$) =
DISCHARGE (CFS) =
DISCHARGE (CFS) =

woa

w W
oOw

3.8
4.2
4.5
5.1
5.6
6.8
7.7
11.4
15
58.3
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6.1
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COPYRIGHT 1992, 2001 RICK ENGINEERING COMPANY

RUN DATE &/29/2004

HYDROGRAPH FILE NAME Text1
TIME OF CONCENTRATION 42 MIN.
6 HOUR RAINFALL 3.3 INCHES
BASIN AREA 926.8 ACRES
RUNOFF COEFFICIENT 0.35

PEAK DISCHARGE 751.4 CFS

TIME (MIN) = 0
TIME (MIN} = 42
TIME (MIN) = 84
TIME (MIN} = 126
TIME (MIN) = 168
TIME (MIN) = 210
TIME (MIN) = 252
TIME (MIN) = 294
TIME (MIN) = 336
TIME (MIN) = 378
TIME (MIN) = 420

I nnn

DISCHARGE (CFS) = 0
DISCHARGE (CFS) = 63.9
DISCHARGE (CFS) = 63.2
DISCHARGE (CFS) = 84.6
DISCHARGE (CFS) = 96.4
DISCHARGE (CFS) = 141.5
DISCHARGE (CFS) = 162.8
DISCHARGE (CFS) = 751.4
DISCHARGE (CFS) = 1135
DISCHARGE (CFS) = 76

DISCHARGE (CFS)= 0
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AN APPROACH FOR ESTIMATING STORMWATER QUALITY
CAPTURE YOLUME. Estimating a Maximized Water Quality Caplure
Yolume. Whenever local resources permit, the stormwalter quality capture
volume may best be found using continuous hydrologic simulation and local
long-term hourly (or lesser lime increment) precipitation records (see Chap-

' ter 3. However, it is possible 1o obtain a first-order estimate of the needed

| capture volume using stmplified procedures that target the most typically oc-

curring population of runoff events.

Figure 5.3 contains a map of the conliguous 48 states of the U.S. with the
mean annual runoff-producing rainfall depths superimposed (Driscoll er af.,
1989). These mean depths are based on a 6-hour interevent time to define a
] new storm eveni and a minimum depth of 2.5 mm (0.10 in.) of precipitation
: for a storm to produce incipient runoff. After an extensive analysis of a num-
ber of long-term precipitation records from different meteorological regions
of the U.S.. Guo and Urbonas (1995) found simple regression equations to
relate the mean precipitation depths in Figure 5.3 to “maximized” waler qual-
ity runoff capture volumes (thal is, the knee of the cumulative probability
curve).

The analytical procedure was based on a simple transformation of each
storm’s volume of precipitation to a runoff volume using a coefficient of
runoff. To help with this transformation, a third-order regression equation,
Equation 5.1 (Urbonas er al., 1990), was derived using data from more than
60 urban watersheds (U.S. EPA, 1983). Because the data were collected na-
tionwide over a 2-year period, Equation 5.1 should have broad applicability
in the U.S. for smaller storm events.

JS— ____.ﬁ
[P .. -

L C = 0.858:% — 0.78{* + 0.774i + 0.04 (5.1)
‘i X Where
C = runoff coefficient, and
; : i = walershed imperviousness ratio; namely, percent total impervi-
1. ousness divided by 100.
- Equation 5.2 relates mean precipitation depth taken from Figure 5.3 1o the
[ “maximized” detention volume. The coefficients listed in Table 5.4 are based
!‘ on an analysis of long-term data from seven precipitation gauging sites lo-
. cated in different meteorological regions of the U.S. The correlation of deter-
v mination coefficient, 7%, has a range of 0.80 to 0.97, which implies a strong
level of reliability. i

Po=(a-C) Pg Lind (5.2)
-
- Where
P Py = maximized detention volume determined using either the event
il : capture ratio or the volume capture ratio as its basis, watershed

in, (mm;

pa—
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Table 5.4 Values of coefficient a in Equation 5.2 for finding the
maximized detention storage volume (Guo and Urbonas,
1995).°

Drain time of capture volume

12 hours 24 hours 48 hours
Event capture ratio a = £.109 1.299 1.545
7= 0.97 0.91 0.85
Volume capture ratio a = 1.312 1.5382 1.963
P o= (.80 0.93 0.85

? Approximately 85th percentile runoff event {range 82 10 88%).

a = regression constant from least-squares analysis;
C = watershed runoff coefficient; and
Pg = mean storm precipitation volume, watershed in. (mm).

Table 5.4 lists the maximized detention volume/mean precipitation ratios
based on either the ratio of the total number of storm runoff events captured
or the fraction of the total stormwater runoff volume from a carchment.
These can be used to estimate the annual average maximized detention vol-
ume at any given site. All that 1s needed is the watershed’s runoff coefficient
and its mean annual precipitation.

The actual size of the runoff event to target for water quality erhancement
should be based on the evaluation of local hydrology and waler guality
needs. However, examination of Table 5.3 indicates that the use of larger de-
tention volumes does not significantly improve the average annual removal
of total suspended sediments or other settleable constituents. It is likely that
an extended detention volume equal to a volume between the runoff from a
mean precipitation event taken from Figure 5.3 and the maximized event ob-
tained using Equation 5.2 will provide the optimuni-sized and most cost-ef-
fective BMP facility. A BMP sized to capture such a volume will also cap-
ture the leading edge (that is, first flush) of the runoff hydrograph resulting
from larger storms.

Runoff volumes that exceed the design detention volume either bypass the
facility or receive less efficient treatment than do the smaller volume storms
and have only a minimal net effect on the detention basin’s performance. If,
however, the design volume is larger and has an outlet to drain it in the same
amount of time as the smaller basin, the smallest runoff events will be de-
tained only for a bref interval by the larger outlet. Analysis of long-term pre-
cipitation records in the U.S. shows that small events always seem to have
the greatest preponderance. As a result, oversizing the detention can cause
the most frequent runoff events to receive less treatment than provided by
properly designed smaller basins.

Selection and Design of Passive Treatment Controls 177
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The ClearWater BMP
Curb Inlet Filter

-1 Features

The ClearWater BMP is a powerful advancement
in sidewalk curb inlet filtration technology. The
patent-pending, filter train design
allows stormwater flows to be
screened, settled, and then filtered,
all within the confines of an existing
curb inlet drain box. This aggressive
filtration design significantly reduces
concentrations of trash, sediment,
hydrocarbons, metals, and nutrients.
Specifically designed for retrofitting
within the existing curb and

gutter infrastructure, it handles
heavy storm flows with ease, dry-
weather flows expertly, utilizes
mosquito free technology and
requires no excavation or concrete
modification. The ClearWater

BMP truly is your curb inlet
pollution solution.

| Benefits

» Fits into existing curb inlets

¢ Non-scouring

* Large storage capacity

* Easy street level maintenance

* No clogging under heavy flows

* Durable stainless steel construction
» Affordable

i
§

* Improves downstream water quality

* High removal rate of Total Suspended
Solids - 97%

* Located close to pollutant sources

* Reduces concentrations of trash, sediment, C Iea rWater SOI uti on STM ' . 

hydrocarbons, metals and nutrients

BN eT I EES VIRV NIOS  STORM DRAIN SPECIALISTS

N ~ 2259 Lone Oak Lane e 'Viéfé;,'fgﬁ 92084 "

wwW.CIéarWaterBMP.com C

- Toll Free: B00-758-8817 o F: 760-588-13;



| | System Operation

The ClearWater BMP is a powerful
i advancement in sidewalk curb inlet filtration
. technology. Specifically designed for retrofitting
under the sidewalk within the curb and gutter
r system, it handles heavy storm flows with ease,
| utilizes mosquito free technology, and requires no
excavation or concrete modification.

{*'The revolutionary design of the ClearWater BMP

. allows storm water to be screened three times,
settled three times, make constant surface contact
. with an oil and grease separator, pass through a
synthetic mesh filter, and finally pass through a
column of porous media comprised of natural

-~ zeolites, perlite, and activated carbon. Filter media
..can be tailored to site specific needs. These

media and the unique engineering design of the

. filter support containing them, enhances removal
of smaller particulates, thus improving the quality
of life downstream.

pramannay

-

| Performance Testing

i ‘Using the “typical” storm water calculations of 0.2 inches (3,780 gallons) of rain per hour for an ordinary
“curb inlet, the ClearWater BMP performed very well. Proven testing from San Diego State University
.shows the ClearWater BMP has removal rates of 97% for total suspended solids (TSS), 86% for oil
.and grease (O & G), 81% for lead (Pb), and 83% for zinc (Zn). Satisfactory rates of removal were
“accomplished with heavy metals in solution, a claim that will not be found in most competitors
. literature since most only clean out larger settled constituents, while the finer materials flow

" downstream contaminating wildlife and beaches.

What is your NPDES compliance criteria?

- Removal with Mixed-Media Filter at 64 GPM

“Typical” % Removal
with ClearWater BMP

ClearWater BMP Treatment Capacity

2259 Lone Oak Lane « Vista, CA 82084

GCLEARW

www.ClearWaterBMP.com * Toll Free; 800-758-8817 ¢ F: 760-598-1371

Rainfall Intensity, Inches/Hr.| 0.20 | 0.25| 0.50{ 0.75| 1.0
TS8: Total Suspended Solids 87 R.O.W. Treatment Capacity, Acres| 2.5 | 2.0 | 1.0 [0.67 | 0.50
0&G: Oil & Grease a6 200 GPM (.46 CFS) before bypassing occurs,
| Pb: Lead 81
Zn: Zinc 83




@ ﬂ_—u E & I}\?\ W&T IE I_T% CLEARWATER SOLUTIONS®, INC

2259 tone Oak Lane
Vista, CA 92084
800-758-8817

"MPDES compliant now and in the future!"

[ MAINTENANCE GUIDELINES
For the ClearWater UNIT

INTRODUCTION

The ClearWater BMP unit is an important and effective component of your storm water
management program and proper operation and maintenance of the unit is essential to
demonstrate your compliance with local, state, and federal water poliution contrel requirements.

- This i1s a patent-pending multi-media filtration design combined with pre-settling sedimentation
‘ containment and over flow by-pass protection. Water flow enters the unit and is directed into a
pre-settling sedimentation chamber that coillects heavy sediments and debris passing through the
. cover. Large trash and debris flow over the top into mesh trash baskets. The second and third
{ ‘- sedimentation chamber is entered by the water flow to further settle lighter materials. The
[ cleaner water then encounters the media filters, The media is a special blend of Perlite, Zeolite,
and Activated Carbon that filters out a variety of organics, metals, and other contaminants ftom

i the runoff. Water then passes through the front of the treatment chamber into the catch basin.
aL : A properly maintained unit will achieve substantial reductions of contaminants from entering
i surface waters. To accomplish this, the filtration chamber is designed to handle 200 gpm through
e the media chamber, effectively handling up to 1” of rain per hour in a properly designed drain.
i Units strategically placed downstream from “hot spots” such as gas stations, parking lots and
1) other industrial/commercial sites containing higher contaminate loadings, give municipalities and

businesses an effective tool for reducing pollutants.

ClearWater BMP CLEANOUT

The frequency of cleaning the ClearWater BMP unit will depend upon the generation of trash and
debris and sediments in your application. Cleanout and preventive maintenance schedules will be
determined based on operating experience unless precise pollutant ioadings have been
determined. The unit should be periodically inspected to determine the amount of accumulated
pollutants and to ensure that the cleanout frequency is adequate to handle the predicted pollutant
. load being processed by the ClearWater BMP unit. Cleanouts have been averaging two times per
O year in Southem California.

NEW INSTALLATIONS

Check the condition of the unit after every runoff event for the first 90 days. The visual
inspection should ascertain that the unit is functioning properly (no blockages or obstructions to
inlet), measuring the amount of solid materials that have accumulated in the trash collection nets
and the amount of fine sediment accumulated in the settling areas. Schedules for inspections and
cleanout should be based on storm events and pollutant accumulation.

<
Page 1 of 2



- ——n

ONGOING OPERATION

During the rainfail season, the unit should be inspected at least once every 60 days. The
floatables should be removed and the settling areas cleaned when the primary settling chamber is
40%-50% full. If floatables accumulate more rapidly than the settleable solids, the floatables
could be removed using a vactor truck. The trash baskets may need to be emptied more cften,
depending on the accumulation of larger trash and debris.

Cleanout of the ClearWater BMP unit at the end of a rainfall season is recommended because of
the nature of pollutants collected and the potential for odor generation from the decomposition of
material being collected and retained.

USE OF SORBENTS

The addition of sorbents is a unique enhancement capability special to ClearWater BMP units,
enabling increased oil and grease capture efficiencies beyond that obtainable by conventional oil
baffle systems.

RECOMMENDED OIL SORBENTS

The sorbent sock material should be replaced when it is fully discolored and hard from absorbing
hydrocarbons. The sorbent may require disposal as a special or hazardous waste, but will depend
on local and state regulatory requirements.

CLEANOUT AND DISPOSAL

A vactor truck is recommended for cleanout of the ClearWater BMP unit and can be easily
accomplished in less than 15 minutes for most installations. Standard vactor operations should
be employed in the cleanout of the ClearWater BMP unit. Disposal of material from the
ClearWater BMP unit should be in accordance with the local municipality’s requirements. Disposal
of the decant material to a POTW is recommended, Field decanting to the storm drainage system
is not recommended. Solids can be disposed of in a similar fashion as those materials collected
from street sweeping operations and catch-basin cleanouts.

CONFINED SPACE

The ClearWater BMP unit is in a confined space environment and only properly trained personnel
possessing the necessary safety equipment should enter the unit to perform maintenance or
inspection procedures. Inspections of the components and maintenance procedures can, in most
cases, be accomplished without confined space entry, through manhole access or directly through
the curb inlet.

RECORDS OF INSTALLATION AND MAINTENANCE

CLEARWATER SOLUTIONS, INC. recommends that the owner maintain annual records of the
operation and maintenance of the ClearWater BMP unit to document the effective maintenance of
this important component of your storm water management program. The Instailation and
Maintenance Record form is suggested and should be retained for a minimum period of three
years.

o
Page 2 of 2
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SDSU Test Data
The ClearWater BMP

Performance Testing of CLEARWATER SOLUTIONS, Inc.
Storm Water Treatment Prototype “"The ClearWater BMP”

———

November 25, 2003
A [\| Mirat Gurol, Ph.D.
S DIEGO STATE Greg Loraine, Ph.D.
UNIVERSITY Dept. of Civil and Environmental Engineering

was tested at the Environmental Engineering Laboratories at San Diego State University. The prototype was Va size of the full unit,

i . San Diego State University Summary A prototype of the CLEARWATER SOLUTIONS, INC. ClearWater BMP storm water retrofit filter
but was tested at hydraulic retention times typical of precipitation events in southern California.

l Two series of tests were run using two different synthetic storm water. The first tests were run using *Typical” storm water, which
i exhibited characteristics of real storm water, containing suspended solids in a wide size range, floating oil, and typical

. concentrations of dissolved metals. The prototype performed very well in these initial tests, so additional tests were done with a
"Worst-case” storm water. The “Worst-case” storm water had primarily very fine suspended solids, emulsified cil, dissolved

£ phosphorous, and high concentrations of dissolved and particulate metals. Total Suspended Solids {TSS) removal efficiency was
i, determined at four flow rates. Empirical equations for removal of different size fractions were developed. The removal efficiencies
L for oil and grease, total phosphorous, copper, lead, and zinc, were measured at two flow rates. The effectiveness of the perlite-

zeolite-activated carhon filter {media filter) was also tested.Using the “Typical” storm water calculations at 0.2 inches (3,780
gallons) of rain per hour for an ordinary curb inlet, the ClearWater BMP performed very well. The unit achieved 97% removal of
TSS (the EPA standard for Nonpoint Source Poilution in Coastal waters is 80% removal of TSS). Floatable oil and grease was
removed with an efficiency of 86% (100% at 18gpm). Zinc was removed at the rate of 83%. Copper came in at 28% (52% at
16gpm). And, lead removal was at B1%. The mixed media filter did not improve TSS removal but did substantially enhance
removal of cil and grease, and dissolved metals.

ey,

-

Table 10 compares the removal efficiency of the unit with and without the mixed media filter at flow rates equivalent to 64 gpm in
the full size unit. The presence of the filter did not significantly increase TSS removal, even for the small size particles. However,
the filter was able to capture emulsified O&G droplets that the oil sock missed. This indicates that adsorption to activated carbon
- present in the filter is an important removal mechanism for O&G removal. The most dramatic effect of the filter was seen in the
! removal of dissclved metals. In the “typical” storm water scenaric where most of the particle associated metals were attached to
- fairly large particles, the effectiveness of the filter was not as apparent due to pre-settling. In the "worst-case” storm water
scenario, where the metals were either soluble or attached to fine particles, ne removal of the metals was achieved without the
filter. The filter captured 56% of Zn, 33% Cu, and 14% of Pb. This indicates that the media filter is required to capture any

. dissolved metals.Tabie 10: Removal With and Without Mixed Media Filter at 64 gpm, *Click here to contact us for the
entire report.

i ) EEARWATER SOLUTIONS, INC. ClearWater BMP storm water filter Preformance Test
: able 10: Removal With and Without Mixed Media Filter at 64gpm.
“Typical” % Removal ||“Typical” % Remaoval No “Worst-case” % “Worst-case” %

o Filtered Filter Removal Filtered Removal No Filter

{ [Tss | 5 Il 5% I & =i % |

' [oac || 86 1] 78 I 38 I 0 |
[ cu ] 28 ) 49 1 33 ]I 0 |
[ e | 81 ! 78 |! 14 | 0 ]
[_zn 1 83 1l 85 || 56 | 0 ]

Home  Products & Services About Clearwater BMP Engineering & Design Literature News Contact Us

http://www .clearwaterbmp.com/Eng  SDSUTestData.htm 8/31/2006
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County of San Diego

DEPARTMENT OF PUBLIC WORKS

JOHN L. SNYDER

Lor

5555 OVERLAND AVE, SUITE 2186
DIRECTOR SAN DIEGO, CALIFORNIA 92123-1295

(858) 694-2212 FAX: (858} 268-04561
Web Site: sdedpw.org

November 28, 2005

-Stewart McClure -
Clearwater Solutions, Inc.
2259 |.one Osk Lane
Vista, Ca 92084

Dear Mr. McClure;
CLEARWATER SOLUTION FOR USE IN THE COUNTY OF SAN DIEGO

The County of San Diego (County) has reviewed your inquiry regarding the approval of

ClearWater Solution™ Best Management Practice (BMP) for use in the County of San
Diego.

Since the County regulates the use of structural treatment control BMPs only in the
unincorporated portions of the County, this response has no applicability to projects

located within incorporated cities in the County. Furthermore, the County does not
endorse this product.

After ir'eviewingr the information provided to the County, ClearWater Solution™ BMP
shall be accepted for use as-a structurat treatment BMP-under the ‘category of fiitration
system. This decision is based on test results from San Diego State University.

Thank you for informing the County about your product. If you have any questions or
need additional information, please contact Cid Tesoro, Flood Control Engineer, at

(B58) 694-3672, or e-mail at Cid.Tesoro@sdcounty.ca.qov.

Sincerely,

CHANDRA L. WALLAR
Assistant Director

cc:  Cid Tesoro (0326)

Kids e The Environment e Safe and Livable Communities



ifits; Qi High Capacity 5Year

ﬁmmm Patented LT
Manhole Wakkany

Shelf Basket Assembly
For Grated Curb Inlet ,‘ Basket Located Under Manhole

Coarse Screen
Up High For Capturing
Foliage and Litter

Storm Boom For
Collecting
Hydrocarbons

Fine Screen In
Back and Bottom
For Collecting
Sediments

Durable
Fiberglass Body

310 CLEAN

ENVIRONMENTAL SERVICES, INC.

Manufactured by Suntree Technologies




Lifis Qg High capaeity
T_Im]ﬂm@m Patented

Manliole

Screens of Different
Sieve Sizes
Optimize Filtration
And Water Floe

Storm Boom

&tanf@sxs S@reens

Medium Sieve Size Screen
Fine Sieve Size Screen—

(Fine Sieve Size Screen Also on Bottom)

For use in inlet where the only

Installation Schematic )
T S Manhole access is through a manhole.
Curb et A shelf system directs water flow into

[Road |

the filtration basket and positions the
basket directly under the manhole for
easy access. If necessary, the water flows
can bypass the entire filtration system
simply by flowing past the filter into the
catch basin.

BIO CLEAN

Bypass

Filiration Basket
i Concrete Catchbasin

ENVIRONMENTAL SERVICES, INC. e

e e ey s e = ) Lot oy rmam A28

Manufactured by Suntree Technologies




ENVIRO—SAFE HIGH CAPACITY ROUND GRATE INLET SKIMMER

THE CURB SHELF BASKET WATER CLEANSING SYSTEM
HIGH CAPACITY CURE INLET BASKET

ROUND GISB FOR MOUNTING UNDER MANHOLE

47 70 57 |~ revovasms
A1 STORM BODM

.,

| DIMENSIONS WILL VARY

SHELF
DRIVE PiN

DETAIL OF PARTS
FIGURE 1

WIDTH OF INLET WILL VARY

|ROUND CANISTER IN CYUINDRICAL BASIN |

NOTES:

1.SHELF SYSTEM PROVIDES FOR ENTIRE COVERAGE
OF INLET OPENING S0 TO DIVERT ALL FLOW TO BASKET.

2.SHELF SYSTEM MANUFACTURED FROM MARINE GRADE
FIBERGLASS,GEL. COATED FOR LV PROTECTION.

J.SHELF SYSTEM ATTACHED TO THE CATCH BASIN WITH
NON—CORROSIVE HARDWARE.

FIGURE 2

: DETAIL OF INSTALLATION
L manwoe |~ —= v
. Curp [mlet — FLOW RATES per 3 FT. Basket
|. / //;? Q=SC%*A\ 2%¢*h  Cg = ‘paiv= .67
: 50 | D [ now Jo )
[ TOP SIDE 1 135.22| 550 .42
l CENTER SIDE | .62 13036 115 2.95
. BOTTOM SICE | .56 12550 1750 | 317
] BOTTOM .68 6314 | 20,81 | 211
| TOTAL 11.65
I.
|.
'l

FIGURE 3 4.FILTRATION BASKET STRUCTURE MANUFACTURED OF
MARINE GRADE FIBERGIASS,GEL COATED FOR UV
DETAIL OF PROCESS PROTECTION.
5.FILTRATION BASKET FINE SCREEN AND COARSE
REMOVABLE BASKET CATCHES EVERYTHING CONTIVAMENT SCREEN MANUFACTURED FROM
AND MAY BE REMOVED THROUGH MANHOLE 6.FILTRATION BASKET HOLDS BOOM OF ABSORBENT
WITHOUT ENTRY. MEDIA TO CAPTURE HYDROGARBONS. BOOM IS EASILY

REPLACED WITHOUT REMOVING MOUNTING HARDWARE.
7.FILTRATION BASKET LOCATION IS DIRECTLY UNDER

5 YEAR MANUFACTURERS WARRANTY MANHOLE FOR FASY MAINTENANCE.
EXCLUSIVE CALIFORNIA DISTRIBUTOR:
PATENTED 810 CLEAN ENVIRONMENTAL SERVICE
PO, BOX 862, OCEANSIDE, CA Q2049

TEL., 780—A433—7640 FAX:780—435—3176

ALL F[LTER S‘CREENS ARE S‘TA/NLE‘S‘S STEEL Emali: Info®@blocleananvironmental.net

SUNTREE TECHNOLOGIES i
798 CLEARLAKE RD. SUITE #=2 — —
SUNTREE QUALITY PRODUCTS ARE BUILT FOR EASY CLEANING AND ARE COCOA FL. 32922
DESIGNED T0 BE PERWANENT INFRASTRUCTURE AN SHOULD TEL: I27_637-7552 FAX 32716377554 =
LAST FOR DECADES. CURB INLET BASKET SYSTEM b= =
DATE: Q4 12,/ 04| SCALE:SF = 15 [~ oATE
DRAFTER: N.R.B.|UNITS =INCHES |™ e
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Part # GISB—I-24-24-25

P 24 — Flow Specifications
' 1

. Percent Tolaol Square Flow
De?c?.ﬂha" Open Square inches Rale
of nlter Soved o Inches of Tolal {Cubic
opening Screen per Unit |Unobstructed| Feet per
Dimensions Openings Second)
Skirnrnar
24 prolected 100x 162.3 162.3 6.7 cfs
By—~Pass
Coorse Screaan
34" x 1=-3/4"
kI 62% 1435 |  89.0 4.3cfs
figtlenaed exponded

— Mediurm Screen

TOP V/EW s:g;,:fss’":g; y 56% 143.5 a0.4 4. 3cfs
Fine screen
FLOW SCHEMATIC ;t‘:’ -::e;f ;?:;h 68% 156.1 106.1 6.3cfs
STORM BOOM
THROAT FLOW RATE TREATED FLOW RATE
Tolal:4.4 cfs Total: 14.9¢cfs
rs SKIMMER FLOW RATES BASED ON UNOBSTRUCTED OPENINGS
N — rmoar | OTE B NAININRNAD
s | PR
m . o
TURBULENCE \—l .
EHQ\]J DEFLECTOR xS @ -
. : L)
. 4
a °
SKIMMER PROTECTED U, R
BYPASS 2 .4:
COARSE SCREEN e g
.4 !
«—— MEDIUM SCREEN e oA
| END VIEW |, 4
FINE SCREEN .
‘ o ' 4- . - . . - -
] rd [ CONCRETE STRUCTURE | ‘l
SIDE VIEW T o a4 oo 4
BOX MANUFACTURED FROM MOUNT TO WALL BELOW
GRATE WITH MOUNTING KIT
MARINE GRADE FIBERGLASS & GEL CONSISTING OF ALUMINUM
COATED FOR UV PROTECTION ANGLES, TAPCONS, AND DRILL BITS
MOUNTING KIT
5 YEAR MANUFACTURERS WARRANTY SOLD SEPARATELY

' EXCLUSIVE CALIFORNIA DISTRIBUTOR:
BIO CLEAN ENVIRONMENTAL SERVICE
P.O. BOX 8632, OCEANSIDE, CA., D2049

ALL FILTER SCREENS ARE STAINLESS STEEL | Toseil G oo o s e vttt °

SUNTREE TECHNOLOGIES
798 CLEARLAKE RD. SWTE #2

SUNIREE QUALITY PRODUCTS ARE BUET FOR EASY CLEANDNG AND ARE COCOA FL, 32922

DESGNED TO BE PERUANINT WFRASTRUCTURE AND SHOULD TEL. 321-637-7552 FAX 32716377554
LAST FOR DECADES. GRATE INLET SKIMMER BOX FOR

FLORIDA DOT TYPRPE I INLET STRUCTURES.
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CALIFORNIA CURB SHELF BASKET WATER CLEANSING SYSTEM
SAN DIEGO REGIONAL STANDARD CURB INLET

CATCH BASIN WALL
SHELF
DRIVE FiN

| WIDTH OF INLET WILL VARY |

Q 47 TO 51

30

N’
5’\0
FIGURE 2

DETAIL OF INSTALLATION

FIGURE 1
DETAIL OF PARTS

FLOW RATES per 3 FI. Basket

REMOVABLE BASKET CATCHES EVERYTHING 0=50%q™AV 2°g"h Cq = TZ= 67 3
AND MAY BE REMOVED THROUGH MANHOLE s0 ar®) | nn) |o(2)
WITHOUT ENTRY. Coarse Screen B2 84 0.146 1.06

Med Scresn .56 1.36 0.75 353

— Fine Screen .68 1.02 1167 | 4.01

MANHOLE |- S TOTAL 8.6

The cbove flow roles ore bosed an unobsirucled screens.

NOTES:

1.SHELF SYSTEM PROVIDES FOR ENTIRE COVERAGE
OF INLET OPENING SO TO DIVERT ALL FLOW TO BASKLT.

2.SHELF SYSTEM MANUFACTURED FROM MARINE GRADE
FIBERGLASS,GEL COATED FOR UV PROTECTION.

J.SHELF SYSTEM ATTACHED TO THE CATCH BASIN WITH
NON-CORROSIVE HAROWARE,

4. FILTRATION BASKET STRUCTURE MANUFACTURED OF
MARINE GRADE FIBERGLASS,GEL COATED FOR UV

PROTECTION,
FIGURE 3 5.FILTRATION BASKET FINE SCREEN AND COARSE
CONTAINMENT SCREEN MANUFACTURED FROM
DETAIL OF PROCESS STAINLESS STEEL.

6.FILTRATION BASKET HOLDS BOOM OF ABSORBENT
MEDIA 7O CAPTURE HYDROCARBONS., BOOM IS EASILY

BOX MANUFACTURED FROM 7?51%%%7 mmog; REMOJ%NG g%mgga mgggﬁf.
 FiL N BASKET LOCATION 1S DIRECTLY UN.
MARINE GRADE FIBERGLASS & GEL CANHOLE FOR EASY MANTENANCE. u

COATED FOR UV PROTECTION
5 YEAR MANUFACTURERS WARRANTY

EXCLUSIVE CALIFORNIA DISTRIBUTOR:
B10 CLEAN ENVIRONMENTAL SERVICE
P.Q. BOX A85%9, OCEANSIDE, CA. 92049

TEL., 780—a433— 76540 FAX:760—433—3176

ALL F”_TER SCREENS ARE S‘TAINLESS STEEL Ermail: info®bioclaanenvironmental.net

SUNTREE TECHNOLOGIES

798 CIE:EARLAKE RD. SUITE ##2

SUNTREE QUALITY FRODUCTS ARE BURT FOR EASY CLEAMBNG AND ARE OCOA FL. J2922

TEL. 321 —637—7552 FAX 321—637—7554 —

DESIONED T BE PRRIANENT INFRASTRUCTURE AND SHOLLD
IAST FOR DECADES CURB INLET BASKET SYSTEM
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Our Bio-Sorb oil absorbing polymers are uniquely formuiated to clean up...
¢ Spills
¢ Chemical Spllis
¢  Fuel Ol Spills
* Diesel 0il Spills

Control and absorb oil and hydrocarbons on any surface - including water
¢ Control oil spills and slicks in harbor and dock areas

_ . R TIME (seconds} | % Uptake l [S)

*  Gontrol oil contamination in municipal run-off 5 500 T}
* Remove oil contamination from plant process water 1 300 104.00
® Clean-up fuel spills on highways 2 s0.0 107.00

a 120 128.00

e  Abscorb hydrocarbon vapors and fumes 4 180 155.00

S 240 164,00

. - - . & 300 186.00

How Are Bio-Sorb Oil Absorbing Polymers Unique?

Blo-Sorb oil absorbing polymers function by first attracting hydrocarbons to the surface of the nalimaer £n adcark the H )

IR PRy LT RNERTE .-

uid, followed immediately by internally absorbing the media Into its structure. Bio-Sorb oil absorbing polymers will not
absorb water, which lends the material a unique usefulness for separating and collecting hydrocarbons from water mix-
tures. Most notably, the polymer can commonly absorb from 20% to 200% or more of its own welght of chemical or petro-

leum derived liquids. Furthermore, because of the unigue absorption characteristic of the material, Bio-Sorb becomes
dry to the touch shortly after sorption.

For What Applications May Biosorb Oil Absorbing Polymers be Useful?

Potentlal applications for Blo-Sorb hydrocarbon absorbing materlals are numerous as a resuit of their unique nature, One
can Imaglne applications for commercial, industrial, defense and ecological markets.

Stormwater Filters

Concentrate Carrier Material for Liquid Additives

Removing Oil or Chemicals from Contaminated Water Streams or Water/Soil Slurries
Industrial Work Area Collection Mats

Spill Containment and Collection

Odor Barrier/Collector for Flavor Oils and Fragrances

Collection of Volatile Organic Compounds (VOC's)

BIO CLEAN

EN\/INMEASERIES : .

Many Others

P.O. BOX 869 PHONE: 760.433.7640
OCEANSIDE, CA www.biocleanenviommental.net FAX: 760.433.3176
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Vortechnics knows that
no two stormwater projects
are alike.

That’s why we are introducing VortSentry™ a new,
engineered solution for the effective removal of sediment
and free-floating pollutants from urban runoff. Custom
designed to meet specific regulatory requirements, the
VortSentry™ is another way Vortechnics is demonstrating its
commitment to provide site-specific stormwater '
solutions backed by the industry’s best customer
service and unparalleled technical support.

Effective Best Management Practice
ideally suited for applications where stormwater regulations
require that pollutants are reduced (o the maximum exient
practicable, the VortSentry™ can be used as a standalone best
management practice (BMP) or as a pre-treatment system

in conjunction with other stormwater treatment devices. All
VortSentry™ models are configured with a flow partition fo
ensure that the rate of fiow through the treatment chamber will
not cause pollutant re-enirainment, even as the total flow rate
through the system increases.

New Lab-Tested Technology

The sizing and performance of the VortSentry™ was optimized
through a combination of rigorous computational fluid dynamics
(CFD) modeling and full-scale laboratory testing. Performance
data gathered through exiensive laboratory testing with fine
silica particles (>53 to 250 microns in diameter) provides a VortSentry at a Glance
solid baseline for sizing the VortSentry™ io meet specific 7 B A
regional requirements. Net annual removal efficiencies can be »-RO ,d llghtWElth Gonstructl n Offer
estimated based on a discrete particle size or for a gradation of - easy.installation .
particles within that range.

Falerd Pending

g » 'Compa;' ] desagn ldeal for congested=5|tes o

Easy to Install & Maintain "—scaie Iaboratcry'testlng :

The VortSentry™ features a round concrete manhole structure

for easy installation (often without the use of a crane) and

unobstructed maintenance access. With its small footprint, the - S -

VortSentry™ is ideal for tight sites and retrofits. » ‘Unobstructed access and no: movmg parts
EF‘ISUTES easy malntenance .

» Capable of dwertmg hlgh ﬂows Wlth _ut :
"pollutant washout S

R T PT WA PPRR LN

Learn More! Call 872.907.8676 or visit us at www.vortechnics.com Comnutted to Clean Water
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Learn Morel Call B77.907.8676 or visit us at www.vortechnics.com Cnmmitiad to Clean Watar

The VortSentry™
effectively captures pollutants

from stormwater runoff.

1. Inlet

Stormwater runoff is conveyed into the

unit through the inlet pipe.

) 5. Fiow Partition

At higher flow rates. a

porttion of the runoff will be
diverted over the flow partition

and around the treatment chamber,

while settleable solids are directed into

the freatment chamber.

2. Inlet Aperture

At low flow rates, all runoff is directed through
the inlet aperture where it enters the treatment
chamber tangentially.,

3. Treatment Chamber

Gravitationa! separation of fleating and
sinking poliuiants is enhanced by the gentie
swirling motion in the treatment chamber,
which causes the selileable solids to sink
and form a conical pile in the storage sump.

6. Outlet Flow Control
Flow rates through the treatment chamber
are limited by the outlet flow control orifice.

7. Head Equalizing Baifie

The head equalizing baffle allows operating
rates i the treatrment chamber to remain
relatively constant even as flow rates in the
inlet chamber increase substantially, which
minimizes washout potential.

4. Treatment Chamber Baffle
Trash, hydrocarbons and other
floating debris are retained in the
treatment chamber by the baffle
wall, which extends below the
resting water surface elevation.

" Patent Perding

VortSentry™ Modeis & Dimensions

 todel Diameter Depth (below invert) R?ﬁf;?;ng::::tdpr:n:exglem

ft mm ft m in mm
wvs3o: | sl | eon . {0 osa Loz a2 o LT a0
VS40 4 1,200 8.5 2.0 18 450
vsso[ s [ 1s0 74 | 23 b s ol aso
VS60 6 1,800 8.3 25 24 600
vs7o | 7 | 2100 9.1 28 4 .80 | 762
V580 8 2,400 10.1 3.0 30 762

“Note: To ensure that the most appropliale VonSenlty " model size s seleciad, please sonlact a Vorlechnics representaive.
IO Sl b s



VortSehtry®

Technical Bulletin 1

VortSentry® Performance: Full-Scale Laboratory Test Results

( Removal efficiency data for the VortSentry® was collected using a full-scale VortSentry VS40 configured without the

; standard three-foot (0.9 m) sediment storage sump. This configuration simulates operating conditions in a system that
is operating with 100 percnet of its sediment storage capacity consumed, Testing the system in this manner produces a

o conservative esiimate of system performance, since the addition of a three-foot (0.9 m) sump would decrease internal

i ! velocities, increase system residence time and presumably lead to improved removal efficiencies. The result is that

P systems in the field that are sized based on this data can be expected to consistently achieve equivalent or higher
removal efficiencies for similarly sized material.

v V540 Removal Efficiencies for 110-micron Sediment Particles

100%-
N 80% -]
. z
5 :
: <+ 60%
E
17
[ 5 an
i Ll
L g
e
o 20%,-
[N
[T
rs 0% 1 T T 1
; o 8.5 (14 1.0 (28} 1543 2.0 {58)
i

Flow Rate cfs (L/s) Figure 1

Laboratory testing of the VortSentry was conducted using OK—110, a pure silica sample with an average particle size of
110-microns. This material was metered into the four-foot diameter VortSentry at an average concentration of 110 mg/L
at flow rates ranging from 0.2-cfs to 2.0-cfs (6 I/s to 56 I/s). Removal efficiencies at each flow rate were calculated based
on net sediment loads passing the influent and effluent sampling points. Results are illustrated in Figure 1, below. The
laboratory testing protocol followed during these tests is summarized on the following page.

Flow through the VortSentry may pass entirely through the treatment chamber or a portion of the flow may be diverted
v around treatment, depending on the water surface elevation in the inlet chamber. All flow passes through the treatment
] chamber at flow rates lower than 0.6-cfs (17 U/s) in the laboratory model. The flow partition directs a portion of the flow
into treatment and the remainder is diverted in the head equalization chamber at influent flow rates higher than 0.6-cfs
(0.7 Is).

l . Runoff pooling in the head equalization chamber suppresses the rate of flow through the freatment chamber by reducing

‘ the head on the treatment chamber orifice. The result is that even as total flow rates through the VortSentry increase
dramatically, flow rates through the treatment chamber remain relatively constant. Removal efficiencies through the
treatment chamber also remain high and the risk of re-suspension is minimal.

Assuming that sediment in the inlet chamber is ideally mixed, removal rates through the system will decay according to
the percentage of flow bypassed. This effect has been observed in the laboratory where the test system is designed to
produce a thoroughly mixed inlet stream.

All VortSentry models have the same aspect ratio regardless of system diameter (i.e. an increase in diameter results in

VETB1.241,08 © CONTECH Blormas ler Sokdiare 2008

CONTECH Stormwater Solutions Inc. ¢  www.contechstormwater.com
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a corresponding increase in depth), Operating rates are expressed volumetrically. Removal efficiency at each operating
rate is calculated according to the average of volumetric and Froude scaling methods and is described by equation 1.

Equation 1 and actual laboratory test results were used to determine the flow rate which would be required for the
various VortSentry models to remove 80 percent TSS.

Equation 1: Diar.neter Prototype Flow Rate Prototype
Diameter Model Flow Rate Model

Laboratory Quality Control Brief

The following protocol describes the operating procedures used to obtain the data included in Figure 1.

Sediment Source

U.S. Silica OK-110 Particle Size Distribution
Particle Size

The sediment used in the performance tests described in this

paper was OK-110, a pure silica product available through Cumulative
U.S. Silica Company. The specific gravity is 2.65 and the USA Standard Micron Passing
particle size distribution is as described in Table 1. Sieve Size

70 212 99.8%
Flow Measurement and Regulation 100 150 98.8%

0,

Flow through the VortSentry™ is measured by an Isco 4250 120 125 83.8%
area-velocity flow meter with a low profile flow sensor. Flow 140 106 43%
is regulated by a 12-inch (300 mm) butterfly valve located 170 88 18%
upstream of the VortSentry™. In order to simulate field 200 75 39,
conditions, flow rates are changed gradually to avoid flow Table 1

surges through the system. Before sediment metering is
initiated, the system is stabilized at the design fiow rate for a
minimum of five minutes.

Sediment Metering

All sediment is injected into the inlet pipe via a % inch (6 mm) flexible fube using a Watson Marlow 5058 peristaltic
metering pump, OK-110 sediment and water are combined in approximately a 12 pound/gallon ratio in a holding tank and
homogenized by a mixing propeller powered by a % horsepower motor. The mixer is activated before the flow control
valve is opened and runs continuously throughout the test. The metering pump is activated once the system has been
stabilized at the target flow rate for at least five minufes. The pump is run continuously until the last effluent sample is
taken,

Sample Collection

All influent samples are taken from a six-inch (150 mm}) gate valve located upstream of the VortSentry™, A collection bin
housing a 500-mL sample container is posifioned benheath the valve. Immediately before each sample is taken, the valve
is quickly opened and closed to eliminate any interference from particles that have settled in the low velocity region of
the gate. This eliminates artificially high influent readings. Influent samples are taken after a minimum of three detention

VETBE201.08 © CONTECH Bunrmater Soldion 208
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. times have passed from the time that the metering pump is initiated. The time of each influent sample is recorded, and
r then the corresponding effluent sample is collected after the detention time. Effiuent grab samples are collected at the
i ; discharge pipe, by sweeping the mouth of a 500-mL bottle through the exiting flow stream. Samples are annotated and

refrigerated or immediately analyzed.

1' Background Concentrations

. The CONTECH Stormwater Solutions Inc, laboratory test system recirculates water throughout each test. Initially water

t is stored in a 6000-gallon (22710 L) supply tank. Once the flow controf valve is opened, water flows through a 12-inch
(300 mm) pipe into the test tank. Upon exiting the test tank, effluent is held in a catch tank until it is pumped back into
the supply tank.

In the event that sediment passes through the VortSentry™, it is important to stop it from recircufating through the fest
system. Two silt fences are-installed in the catch tank to prevent this from happening. To account for sediment that also
J passes through the silt fences, grab samples are taken from the supply tank at a point near the mouth of the pipe leading
) to the VortSentry ™, The concentration of these background samples is subtracted from the influent and effluent sample
- concentrations. Typical background concentrations are between 0 and 5 mg/L.

[ Sample Analysis
i)

TSS samples are analyzed in the CONTECH Stormwater Solutions laboratory, following EPA methed 160.2, a method for
the measurement of total non-filterable solids. Volume measurements are accurate to 0.6-mL using a 500-mL graduated
cylinder. An Acculab V-1 analytical balance with a readability of 6.001 g is used to measure mass.

VETB1.2.01.08 O CONTECH Blanmmains Salufars 2008

CONTECH Stormwater Solutions Inc. ¢  www.contechstormwater.com






ATTACHMENT F

OPERATION AND MAINTENANCE PROGRAM FOR
TREATMENT BMP

(NOTE: INFORMATION REGARDING OPERATION AND MAINTENANCE CAN BE OBTAINED
FROM THE FOLLOWING WEB SITE:

HTTP://WWW.SDCOUNTY.CA.GOV/DPW/WATERSHEDS/LAND DEV/SUSMP.HTML.)
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OPERATIONS AND MAINTENANCE PROGRAM
The operation and maintenance requirements for each type of BMP are as follows:):

F-1 Detention Basin {DB]

The operational and maintenance needs of a DB are:

s Dispersion of alluvial sediment deposition at inlet structures thus limiting the extended
localized ponding of water.

e Periodic sediment removal in accordance with the 18" depth threshold or 10% of the
storage volume {which ever is [ess).

¢ Monitoring of the basin to ensure it is completely and properly drained.

o Qutlet riser cleaning. Vegetation management to prevent marsh vegetation from taking
hold, and to limit habitat for disease-carrying fauna.

* Removal of graffiti, grass trimmings, weeds, tree pruning, leaves, litter, and debris.
e Preventative maintenance on monitoring equipment.
» Vegetative stabilization of eroding banks and basal areas.

Inspection Frequency
The facility will be inspected and inspection visits will be completely documented:

¢ Once a month at a2 minimum.

» After every large storm (after every storm monitored or those storms with more than 0.50
inch of precipitation).

* On a weekly basis during extended periods of wet weather.

Aesthetic and Functional Maintenance
Functional maintenance is important for performance and safety reasons. Aesthetic
maintenance is important for public acceptance of stormwater facilities.

Aesthetic Maintenance
The following activities will be included in the aesthetic maintenance program:

e Graffiti Removal. Graffiti will be removed in a timely manner to improve the appearance of a
DB, and to discourage additional graffiti or other acts of vandaiism. Graffiti removal
methods/materials will be controlled or restricted to avoid related water quality concerns; no
potential pollutants wili be utilized as solvents (if used, solvents must not come in contact
with storm water and must be completely removed from the site during the maintenance
period).

e Grass Trimming. Trimming of grass will be done around fences, the basin, outlet structures,
and sampling structures.

s Weed Control. Weeds will be removed through mechanical means.

Functional Maintenance
Functional maintenance has two components:
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¢ Preventive maintenance.
« (Corrective maintenance.

Preventive Maintenance

Preventive maintenance that will be done on a regular basis. Preventive maintenance activities
to be instituted at a DB are:

»  Mowing. Vegetation in the DB will be kept at the average maximum height of 18 inches to
prevent the establishment of marsh vegetation, the stagnation of water, and the
development of faunal habitats.

e Jrash and Debris. During each inspection and maintenance visit to the site, debris and trash
removal will be conducted to reduce the potential for inlet and outlet structures and other
components from becoming clogged and inoperable during storm events.

s Sediment Managemertt. Alluvial deposits at the inlet structures may create zones of ponded
water. Upon these occurrences these deposits will be graded within the DB in an effort to
maintain the functionality of the BMP. Sediment grading will be accomplished by manualiy
raking the deposits.

¢  Sediment Removal Suiface sediments will be removed when sediment accumulation is
greater than 18 inches, or 10 percent of the basin voiume, whichever is iess. Vegetation
removed with any surface sediment excavation activities will be replaced through reseeding.
Disposal of sediments will comply with applicable local, county, state, or federal
requirements.

e  Mechanical Compornents. Regularly scheduied maintenance will be performed on valves,
fence gates, locks, and access hatches in accordance with the manufacturers’
recommendations. Mechanical components will be operated during each maintenance
inspection to assure continued performance.

Eiimination of Mosquito Breeding Habitals. The most effective mosquito control program is
one that eliminates potential breeding habitats.

Corrective Maintenance

Corrective maintenance is required on an emergency or non-routine basis to correct problems
and to restore the intended operation and safe function of a DB. Corrective maintenance
activities include:

e Removal of Debris and Sediment Sediment, debris, and trash, which threaten the ability of a
DB to store or convey water, will be removed immediately and properly disposed of.

s Structural Repairs. Repairs to any structural component of a DB will be made promptiy (e.g.,
within 10 working days). Designers and contractors will conduct repairs where structural
damage has occurred.

o Embankment and Slope Repairs. Damage to the embankments and siopes will be repaired
quickly {e.g., within 10 working days}.

» frosion Repair. Where a reseeding program has been ineffective, or where other factors
have created erosive conditions (i.e., pedestrian traffic, concentrated flow, etc.), corrective
steps will be taken to prevent loss of soll and any subsequent danger to the performance of
a DB. There are a number of corrective actions that can be taken. These include erosion
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control biankets, riprap, sodding, or reduced flow through the area. Design engineers will
be consulted to address erosion problems if the solution is not evident.

e Fence Kepair. Timely repair of fences {e.g., within 10 working days] wili be done to maintain
the security of the site.

o Elimination of Trees and Woody Vegetation. Woody vegetation will be removed from
embankments.

e Flimination of Arimal Burrows. Animal burrows will be filled and steps taken to remove the
animals if burrowing problems continue to occur {filling and compacting). If the problem
persists, vector control specialists will be consulted regarding removal steps. This consulting
is necessary as the threat of rabies in some areas may necessitate the animals being
destroyed rather than relocated.

»  General Fadlity Maintenance. In addition to the above elements of corrective maintenance,
general corrective maintenance will address the overall facility and its associated
components. If corrective maintenance is being done to one component, other components
will be inspected to see if maintenance is needed.

Maintenance Frequency

The maintenance indicator document, included as Appendix B, lists the schedule of

maintenance activities to be implemented at a pilot DB.

Debris and Sediment Disposal

All waste shall be disposed of offsite In accordance with local, State and Federai regulations.

Interim storage of these wastes shail be in accordance specifications provided in the SWPPP.

The following is a list of approved disposal sites:

Non-Hazardous Waste
Miramar Landfill 619-573-1418
5180 Convoy Street
San Biego, CA

Hazardous Waste [i.e., Gas, Qil, Chemicals, etc.}
Appropriate Technologies II/BK.K. (619) 421-1175
1700 Maxwell Road
Chula Vista, CA921911

No transport vehicle may carry more than five galions or 50 pounds of hazardous waste at one
time. An Environmental Protection Agency identification number must be obtained prior to
transporting material. The above site will not accept waste without this number. The contractor
shall contact The Department of Health Services at {916} 324-1781 to obtain a temporary EPA ID
number. Hazardous wastes may be hauled in larger quantities by licensed hazardous waste
transporters. For a complete list of County of San Diego Hazardous Waste Requirements and
waste transporters see Section 18 within the SWPPP, References. Any additional questions
regarding the disposal of hazardous waste shall be directed to County of San Diego Hazardous
Materials Management Division at [619) 338-2222.

Hazardous \Wastes

Suspected hazardous waste will be analyzed to determine disposal options. Hazardous
materials generated on site will be handied and disposed of according to local, state, and

federal regulations. A solid or liquid waste is considered a hazardous waste if it exceeds the
criteria iisted in the Caiifornia Code of Federal Regulations, Title 22, Article 11 [State of California,
1985).
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F-2 Curb Inlet Filtration {(CLEARWYATER)

The operational and maintenance needs of Clearwater Curb Inlet Filtration Units are:

* Removal of accumuliated materials with a vacuum truck
» Replacement of adsorbent boom and media filter

* Inspection of the unit to ensure that it is functioning properiy

Inspection Frequency
Each unit will be inspected and inspection visits will be completely documented:

* After every runoff event for the first 90 days
e Once every 60 days during the rainfall season
e At the end of the rainfall season

After the first year, inspection frequencies may be modified based on pollutant accumulation
and the specific maintenance needs of each filtration unit. The manufacture will provide
inspection criteria during installation. A typical inspection program is identified below.

Functional Maintenance
Functional maintenance has two components:

1. Preventive maintenance
2. Corrective maintenance

Maintenance requirements are specific to the manufacturer. The manufacture will provide
maintenance criteria during installation. A typical maintenance program is identified below.
Preveniive Maintenance

Preventive maintenance activities to be instituted for delris separation are;

s Trash and Debris Removal. Trash and Debris accumulation, as part of the operation and
maintenance program of the Clearwater unit, will be monitored after every large storm
event, and cleaned out at least twice per year.

o Sediment Removal Sediment accumulation, as part of the operation and maintenance
program of the Clearwater unit, will be monitored after every large storm event, and cleaned
out at least twice per year.

o  Media Filter Replacement. Replace media filter per manufacturer’s criteria.
Vector Control
As indicated in the attached manufacturer’s information, vector control is not a problem with

the Clearwater unit. The unit has been designed to slowly drain out the bottom so no standing
water remains after a storm event.

Corrective Maintenance
Corrective maintenance is required on an emergency or non-routine basis to correct problems
and to restore the intended operation and safe function of a Clearwater unit. Corrective
maintenance activities include:

e Removal of Debris and Sediment. Sedimernt debris, and trash, which impede the
functioning of a Clearwater unit will be removed and properly disposed.
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» Replacement. Once deemed necessary. Qualified individuals (ie, the marufacturer
represeritatives) will conduct repl/acement Iif damage has occurred,

Maintenance Freguency
Maintenance frequency is site dependant and at final engineering the manufacturer should be

contacted for initial scheduie and details. Maintenance activities will be performed per the
manufacturer's requirements attached at the end of this section. Contact: CLEARWATER
SOLUTIONS at 800-758-8817.

Debris and Sediment Disposal

See Section F-1 Detention Basin {DB) Debris and Sediment Disposal specifications

Hazardous \¥aste

Suspected hazardous wastes will be analyzed to determine disposal options. Hazardous wastes
generated onsite will be handied and disposed of according to applicable local, state, and
federal regulations. A solid or liquid waste is considered a hazardous waste if it exceeds the
criteria list in the CCR, Titie 22, Article 11,

F-3 Curb inlet Inserts (BIOCLEAN)

The operational and maintenance needs of BIOCLEAN are:

e Removal of accumulated materials

¢ Replacement of fiiter “Storm Booms”

inspection Frequency
The facility will be inspected and inspection visits wiil be completely documented:

¢ Quarterly
* Onaweekly basis during extended periods of wet weather.

Inspection requirements are specific to the manufacturer. The manufacture will provide
inspection criteria during instaliation. A typical inspection programs is identified below.
Functional Maintenance

Functional maintenance has two components:

1. Preventive maintenance
2. Corrective maintenance

Maintenance requirements are specific to the manufacturer. The manufacture will provide
maintenance criteria during installation.

Preventive Maintenance

Preventive maintenance activities to be instituted for debris separation are:

o Trash and Debris Removal Trash and Debris accumulation, as part of the operation and
maintenance program of a BIOCLEAN, will be removed quarterily and after every large storm
event. Trash and debris shall be removed.

o  Sediment Removal Sediment accumulation, as part of the operation and maintenance
program of a BIOCLEAN, will be monitored quarterly. Sediment shall be removed.
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Mechanical Components. Regularly scheduled maintenance will be performed on basket
inserts in accordance with the manufacturers’ recommendations.

Adsorbent Boom Replacement. Replace adsorbent boom per manufacturer’s criteria.

Corrective Mainfenance
Corrective maintenance is required on an emergency or non-routine basis to correct probiems
and to restore the intended operation and safe function of a BIOCLEAN. Corrective
maintenance activities include:

» Removal of Debris and Sediment. Sediment, debris, and trash, which impede the hydraulic
functioning of a BIOCLEAN will be removed and properly disposed. Temporary
arrangements will be made for handling the sediments until a permanent arrangement is
made.

e Replacement. Once deemed necessary. Qualified individuals will conduct repiacement if
damage has occurred.

Maintenance Frequency

Maintenance frequency is site dependant and at Final Engineering the manufacturer should be
contacted for initial schedule and details. Contact: BIO CLEAN ENVIRONMENTAL SERVICES,
Incorporated at 760-433-7640.

Debris and Sediment Disposal

See Section F-1 Detention Basin (DB) Debris and Sediment Disposal specifications

Hazardous \Waste

Suspected hazardous wastes will be analyzed to determine disposal options. Hazardous wastes
generated onsite will be handled and disposed of according to applicable local, state, and
federal regulations. A solid or liquid waste is considered a hazardous waste if it exceeds the
criteria list in the CCR, Title 22, Article 11.

F-4 Hydrodynamic Separators (VORTSENTRY)

The operational and maintenance needs of VORTSENTRY are:

» Removal of accurnulated materials

Inspection Frequency
The facility will be inspected and inspection visits will be completely documented:

*  Quarterly
¢ On a weekly basis during extended periods of wet weather.

Inspection requirements are specific to the manufacturer. The manufacture will provide
inspection criteria during installation.

Functional Maintenance
Functional maintenance has two components:

1. Preventive maintenance
2. Corrective maintenance
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Maintenance requirements are specific to the manufacturer. The manufacture will provide
maintenance criteria during installation. A typical maintenance program is identified below.

Preventive Maintenance
Preventive maintenance activities to be instituted for debris separation are:

e Jrash and Debris Removal Trash and Debris accumulation, as part of the operation and
maintenance program of a VORTSENTRY, will be removed quarterly and after every large
storm event. Trash and debris shail be removed.

s  Sediment Removal Sediment accumulation, as part of the operation and maintenance
program of a VORTSENTRY, will be monitored quarterly. The treatment sump shouid be
cleaned out once sediment has accumulated to a depth of approximately 3 feet. The
manufacturer recommends that sediment be removed with a vacuum truck.

o Mechanical Components. Regularly scheduled maintenance will be performed on the units
in accordance with the manufacturers’ recommendations.

Corrective Maintenance
Corrective maintenance is required on an emergency or nor-routine basis to correct problems
and to restore the intended operation and safe function of a VORTSENTRY. Corrective
maintenance activities include:

s Removai of Debris and Sediment. Sediment, debris, and ftrash, which impede the
functioning of a VORTSENTRY will be removed and properly disposed. Temporary
arrangements will be made for handling the sediments until a permanent arrangement is
made.

e Replacement. Once deemed necessary. Qualified individuals will conduct replacement if
damage has occurred.

Maintenance Frequency

Maintenance frequency is site dependant and at Final Engineering the manufacturer should be
contacted for initial schedule and details. Contact: VORTECHNICS, Incorporated at 877-907-
8676.

Debris and Sediment Disposal

See Section F-1 Detention Basin {DB) Debris and Sediment Disposal specifications

Hazardous Waste

Suspected hazardous wastes will be analyzed to determine disposal options. Hazardous wastes
generated onsite will be handled and disposed of according to applicable local, state, and
federal regulations. A solid or liquid waste Is considered a hazardous waste if it exceeds the
criteria list in the CCR, Title 22, Article 11.

F-5 Bio-Filters

Bio-Filters proposed for Montecito Ranch are existing vegetated / sparsely vegetated open space
drainage courses and act as a final filtering of project runoff after flows have been treated by the
structural treatment facilities identified within Sections F-1 through F-4 above. No maintenance
other than County ordered maintenance/clearing shall be done in existing “Open Space” areas.
Although maintenance is not anticipated, if deemed necessary, the following guidelines may be
adopted by the Assessment District for maintaining the existing Bio-Filters.
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The following operational and maintenance needs of a Swale are:

e Vegetation management to maintain adequate hydraulic functioning and to limit habitat for
disease-carrying animails.

»  Animal and vector control,
e Periodic sediment removal tc optimize performance.

s Grass trimmings, tree pruning, and leaf collection and removal to prevent obstruction of a
Swale and monitoring equipment.

s Erosion and structural maintenance to prevent the loss of soil and maintain the performance
of the Swale.

Inspection Freguency
The facility will be inspected and inspection visits will be completely documented:

*  Annually

e After every large storm (after every storm monitored or those storms with more than
0.50 inch of precipitation.)

o On aweekly basis during extended periods of wet weather.
¢ Aesthetic and Functional Maintenance

» Aesthetic maintenance is important for public acceptance of stormwater faciiities.
Functional maintenance is important for performance and safety reasons.

s Both forms of maintenance will be combined intoc an overail Stormwater Management
System Maintenance.

Aesthetic Maintenance
The following activities will be inciuded in the aesthetic maintenance program:

e @Grass Tmming. Trimming of grass wiil be done on the Swaie, around fences, at the inlet
and outlet structures, and sampling structures.

o Weed Cortrol. Weeds will be removed through mechanical means. Herbicide will not be
used because these chemicals may impact the water quality monitoring.

Functional Maintenance
Functional maintenance has two components:

s Preventive maintenance
e Corrective maintenance

Preventive Maintenance
Preventive maintenance activities to be instituted at a Swale are:

s Grass Mowing. Vegetation seed mix within the Swale is designed to be kept short to
maintain adequate hydraulic functioning and to limit the development of faunal habitats.

e Trash and Debris. During each inspection and maintenance visit to the site, debris and trash
removal will be conducted to reduce the potential for inlet and outlet structures and other
components from becoming clogged and inoperable during storm events.

s flimination of Mosquito Breeding Habitats. The most effective mosquito control program is
one that eliminates potentiai breeding habitats.
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Corrective Maintenance
Corrective maintenance is required on an emergency or non-routine basis to correct problems
and to restore the intended operation and safe function of a Swale. Corrective maintenance
activities include:

* Removal of Debris and Sediment. Sediment, debris, and trash, which impede the hydrauiic
functioning of a Swale and prevent vegetative growth, will be removed and properly
disposed. Temporary arrangements will be made for handiing the sediments until a
permanent arrangement is made. Vegetation will be re-established after sediment removal.

¢ Structural Repairs. Once deemed necessary, repairs to structural components of a Swale and
its inlet and outlet structures will be done within 10 working days. Qualified individuais [i.e.,
the designers or contractors) will conduct repairs where structural damage has occurred.

» Embankment and Slope Repairs. Once deemed necessary, damage to the embankments
and slopes of Swales will be repaired within 10 working days.

s Erosion Repair. Where a reseeding program has been ineffective, or where other factors
have created erosive conditions (i.e., pedestrian traffic, concentrated flow, etc.), corrective
steps will be taken to prevent loss of soil and any subsequent danger to the performance of
a Swale. There are a number of corrective actions than can be taken. These include erosion
control blankets, riprap, sodding, or reduced flow through the area. Designers or
contractors will be consulted to address erosion problems if the solution is not evident.

* Elimination of Animal Burrows. Animal burrows will be filled and steps taken to remove the
animais if burrowing problems continue to occur {filling and compacting). If the problem
persists, vector control specialists will be consulied regarding removal steps. This consulting
is necessary as the threat of rabies in some areas may necessitate the animals being
destroyed rather than reiocated. If the BMP performance is affected, abatement will begin.
Otherwise, abatement will be performed annually in September.

s General Facility Maintenance. In addifion to the above elements of corrective maintenance,
generai corrective maintenance will address the owverall facility and its associated
components. If corrective maintenance is being done to one component, other
components will be inspected to see if maintenance is needed.

Maintenance Frequency

The majority of Bio-Filtration will occur on the single-famiiy lots prior to capture by the Public
Storm Drain System, and down stream of the outlet structure of the DB (post treatment); outside
the developed areas and outside project lands requiring resource protection. As such no
maintenance frequency is recommended. See functional maintenance above.

Debris and Sediment Disposal
See Section F-1 Detention Basin (DB} Debris and Sediment Disposal specifications

Hazardous \Waste :

Suspected hazardous wastes will be analyzed to determine disposal options. Hazardous waste
generated onsite will be handled and disposed of according to applicable locai, state, and
federal regulations. A solid or liquid waste is considered a hazardous waste if it exceeds the
criteria listed in the CCR, Title 22, Article 11,
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F-6 BMP’'s Maintenance Annual Cost Estimate:

| A detailed cost estimate of the Post-Construction Structural BMP Maintenance will be developed
L during the Grading Plan and Improvement Plan Engineering. Since the project is in the
prefliminary development phase Sections F-4A through F-4C are only an initial estimate.

ey

F-6A Detention Basin {DB)

[ Maintenance components inciude:

a) DB Inspection, detailed in Section F-1 and summarized as: once a month, after
every large storm, on a weekly basis during extended periods of wet weather.

b) Mowing, Trash and Debris, Sediment Removal, Mechanical Components,
Elimination of Mosquito Breeding Habitats.

initial consultation with Environmental Maintenance Service Company D & D
Landscape (619} 287-9311, incorporating items a & b above, annual service is
: estimated between $300.00 to $500.00 per acre of detention facility; currently
l ' the project proposes approximately ten acres for DBs.

‘ ESTIMATED ANNUAL COST: § 5,000.00 (initial estimate only, final cost to be
i ’ determined at time of construction)

F-6B Curh Inlet Filtration Units {CLEARVWATER])

- Maintenance components inciude:

i a} CLEARWATER Inspection, detailed in Section F-2, and summarized as: after
P every runoff event in the first 90 days, every 60 days during rainfall season,
' and once at the end of rainfall season.

b) Replacement of cil adsorbent boom and media filter at ieast twice a year.

Maintenance costs have been estimated utilizing County Appendix H Estimated
i O & M Costs for BMP Projects, cost for Inlet Inserts — Fossil Filter.

ESTIMATED ANNUAL COST: § 21,301.20 [18 Clearwater units utilized ~
$1,183.40/unit] (initial estimate only, final cost to be determined at time of
i construction)

F-6C _Curb Iniet Inserts [BIOCLEAN)]

e

Maintenance components include:

a) BIOCLEAN Inspection, detailed in Section F-3, and summarized as: quarterly,
after every large storm, on a weekly basis during extended periods of wet
weather.

b} Annual replacement of oil adsorbent boom.

e e
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Maintenance costs have been estimated utilizing County Appendix H Estimated
O & M Costs for BMP Projects, cost for Inlet Inserts — Fossil Filter.

ESTIMATED ANNUAL COST: $ 47.336.00 [40 filters utilized ~ $1,183.40/fiiter]
(initial estimate only, final cost to be determined at time of construction)

F-6D Hydrodynamic Separator (VORTSENTRY)

. Maintenance components include:

€] VORTSENTRY Inspection, detailed in Section F-4, and summarized as:
quarterly, after every large storm, on a weekly basis during extended periods
of wet weather.

d} Removal of accumulated sediment.

Maintenance costs have been estimated utilizing County Appendix H Estimated
O & M Costs for BMP Projects, cost for Media Filter — Sand without Pump.

ESTIMATED ANNUAL COST: § 27,265.80 [6 units utilized ~ $4,544.30/unit]
(initial estimate only, finai cost to be determined at time of construction)

F-6E_Bio-Filters

ESTIMATED ANNUAL COST: No Annual Cost is anticipated; outside normal Grounds
Maintenance. The majority of Bio-Filtration will be occurring on the single-family iots
prior to capture by the Public Storm Drain System, down stream of the outlet structure of
the DBs {post treatment), and down stream of the detention basins, outside the
developed areas and outside project lands requiring resource protection. As such no
maintenance will be required.
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ATTACHMENT G

CERTIFICATION SHEET

This Stormwater Management Plan has been prepared under the direction of the following
Registered Civil Engineer. The Registered Civil Engineer attests to the technical information
contained herein and the engineering data upon which recommendations, conclusions, and
decisions are based.

e —
E. STEVENS
R.C.E. 35502
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